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ON  LIFE'S  HIGHWAY 


The  man  who  is  sound  and  healthy  steps  out  on 
life’s  highway  with  a song  in  his  heart,  looking  for- 
ward eagerly  to  life’s  adventure,  curious  to  see  what 
is  around  the  next  corner.  To  him  life’s  struggle  is 
stimulating,  attractive.  The  man  out  of  health  fears 
every  turn  in  the  road.  There  is  no  song  in  his  heart, 
but  a continual  flutter  of  apprehension.  He  avoids 
rather  than  seeks  life’s  struggle. 

Good  health  is  the  foundation  not  only  of  business 
success,  but  of  successful  living.  Its  influence  on 
personality  is  profound,  and  in  urging  that  one’s 
health  assets  be  examined  and  improved  to  the 
highest  degree  we  are  seeking  to  accomplish  that 
which  will  make  life  more  colourful,  more  satisfying, 
and  in  every  way  more  livable  for  the  great  mass  of 
the  people. 


SUMMARY  OF  IMPORTANT  EVIDENCE  RELATING  TO 
THE  HEALTH  OF  THE  NATION 


The  economic  loss  in  this  country  annually  from  preventable 
disease  and  death  is  over  $3,000,000,000.  $1,800,000,000  of  this 

loss  is  among  the  gainfully  employed. 


The  economic  loss  from  the  tuberculosis  death  rate  alone  is 
$500,000,000  annually  and  $26,000,000,000  for  this  generation 
figured  on  the  diminished  longevity. 


42,000,000  gainfully  employed  lose  350,000,000  days  from  illness 
disabilities  and  non-industrial  accidents  annually;  28,000  die  from 
industrial  accidents. 


500,000  working  people  die  annually.  At  least  one-half  of  this 
loss  is  preventable  or  postponable  by  proper  medical  supervision, 
periodic  medical  examination,  health  education  and  community 
hygiene. 


25,000,000  in  the  working  classes  have  defective  vision  requir- 
ing correction.  At  least  25,000,000  have  defective  teeth  and 
mouth  infection;  there  are  more  than  1,000,000  with  some  form 
of  tuberculosis ; there  are  more  than  8,000,000  with  flat  foot ; 
more  than  6,000,000  with  organic  diseases  resulting  mostly  from 
infection ; more  than  1,500,000  with  venereal  infection. 


These  figures  are  derived  from  studies  of  individual  groups, 
from  insurance  experience,  from  census  records,  from  draft 
records,  and  there  is  experiential  basis  for  the  statement  that 
this  loss  could  be  materially  reduced  and  leave  an  economic 
balance  in  the  working  class  alone  over  and  above  the  cost  of 
prevention  of  at  least  $1,000,000,000  a year. 


(For  discussion  of  the  data  underlying  the  financial  expression 
of  these  losses,  see  page  268.) 
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This  book  is  the  outcome  of  a survey  of  health  con- 
ditions in  industry  undertaken  by  the  Life  Extension 
Institute  for  the  Committee  on  the  Elimination  of  Waste 
in  Industry  of  the  Federated  American  Engineering  So- 
cieties. The  general  investigation  into  the  various  sources 
of  waste  in  industry  was  undertaken  by  the  Federated 
American  Engineering  Societies  at  the  instance  of  Mr. 
Herbert  Hoover,  as  this  was  considered  by  him  one  of 
the  greatly  needed  reconstructive  measures  following  the 
war.  A brief  digest  of  the  findings  of  the  research  com- 
mittee that  was  formed  by  the  Institute,  with  suggestions 
for  remedial  measures,  was  submitted  to  the  Committee 
on  the  Elimination  of  Waste  in  Industry  and  published 
in  its  general  report.  Such  an  important  mass  of  data 
was  accumulated,  however,  in  the  course  of  this  research 
that  it  was  decided  to  proceed  further  with  these  studies 
with  a view  to  the  final  complete  analysis  of  the  data. 
With  the  co-operation  of  the  Eyesight  Conservation 
Council  this  work  was  carried  on  for  several  months, 
and  certain  lines  of  investigation  completed. 

I have  taken  a very  deep  interest  in  preparing  this 
material  for  publication  as,  in  common  with  others  inter- 
ested in  public  health  problems  and  preventive  medicine, 
I have  felt  the  need  for  a book  that  would  present  the 
various  questions  relating  to  public  health,  industrial 
hygiene  and  individual  hygiene  in  proper  balance.  There 
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is  need  to  approach  the  solution  of  these  problems  in  a 
logical  and  systematic  way  beginning  with  the  original 
sources  of  human  life  failure  and  insufficiency,  grouping 
the  factors  of  causation  and  attaching  such  value  to  them 
as  the  scientific  evidence  warrants.  There  is  required 
a remedial  and  constructive  programme  that  shall  provide 
for  an  organised,  well-balanced  attack  on  the  enemy, 
directed  with  full  force  and  precision  toward  definite 
ends. 

These  are  days  when  tremendous  efforts  are  being 
directed  against  particular  forms  of  disease : tuberculosis, 
cancer,  heart  disease,  typhoid,  etc.  This  is  good  work 
and  must  go  on ; but  it  will  easily  become  apparent  to 
anyone  who  critically  examines  the  evidence  presented  in 
this  volume  that  all  forms  of  disease  and  of  physical  de- 
ficiency can  be  combated,  so  far  as  it  is  humanly  pos- 
sible to  do  so,  by  a thoroughly  organised,  comprehensive 
campaign  along  the  lines  laid  down.  In  addition  to 
detached  battles  with  particular  tribes  of  enemies,  there 
should  be  one  great  battle  line  driving  backward  all  ene- 
mies that  assail  our  power  to  live  and  work  and  be  happy. 
The  problem  of  fatigue  must  be  solved  at  its  source.  The 
pitiably  brief  health  span  and  work  span  of  civilised  man 
must  be  extended  by  better  breeding  and  by  teaching  him 
how  to  live  as  well  as  providing  protection  for  the  com- 
munity  in  which  he  lives,  and  better  conditions  in  the 
places  where  he  works.  In  no  branch  of  public  or  per- 
sonal hygiene  can  the  proper  rate  of  progress  be  made 
unless  certain  fundamental  principles  are  accepted.  Youth 
and  vigour  and  working  capacity  are  not  functions  of 
time,  but  physical  states  influenced  by  what  happens  in 
the  course  of  time.  Neither  the  life  cycle  nor  the  wrork 
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cycle  of  mankind  is  fixed  by  any  law.  It  is  within  the 
power  of  man’s  intelligence  profoundly  to  influence  these 
cycles ; and  unless  those  working  in  hygiene  and  preven- 
tive medicine  are  governed  by  these  principles,  such  work 
will  be  lacking  in  full  vigour  and  driving  force.  The 
acceptance  of  average  conditions  as  representing  some 
fixed  law  is  the  greatest  obstacle  to  progress  in  all  sciences 
concerned  with  human  betterment.  It  is  hoped  that  the 
evidence  in  this  book  will  at  least  assist  in  directing 
further  study  along  the  lines  opened  up  by  these  inves- 
tigations. 

The  research  and  the  study  of  the  material  accumulated 
was  carried  far  beyond  the  original  intention  of  the  Com- 
mittee initiating  this  survey,  to  include  not  only  industrial 
problems  but  health  factors  affecting  mankind  in  general. 
But  I wish  to  make  acknowledgment  to  the  members  of 
the  Committee  for  their  broad-minded  attitude  in  recog- 
nising ill  health  and  lowered  physical  states  as  one  of  the 
most  important  sources  of  waste  in  industry,  and  thus 
making  possible  the  carrying  forward  of  this  work.  Mrv. 
Harold  A.  Ley  has  supplied  the  completed  industrial 
health  plan  described  in  Part  Three.  The  chapter  on  the 
conservation  of  vision  was  prepared  by  Dr.  Earle  B. 
Fowler  of  the  Association  of  Industrial  Physicians  and 
Surgeons,  after  very  careful  survey  of  the  field  and  litera- 
ture. I also  wish  to  acknowledge  indebtedness  to  Dr.  C.  T. 
Sharpe,  of  the  staff  of  the  Life  Extension  Institute,  for 
assistance  in  the  preparation  of  charts  and  text,  especially 
those  presented  in  Part  Three;  and  to  Nellie  Dunn  Mac- 
Kenzie  for  assistance  in  the  research  work  and  arrange- 
ment of  material.  The  original  manuscript  was  submitted 
to  many  important  workers  in  industrial  hygiene  and  pre- 
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ventive  medicine.  Space  does  not  permit  of  more  than 
a general  acknowledgment  and  appreciation  of  the  aid 
thus  rendered.  Careful  bibliographical  reference,  how- 
ever, is  made  to  all  important  sources  of  information. 

The  spirit  of  modern  science  demands  that  we  shall 
deal  with  facts  rather  than  opinions.  The  weight  of  mere 
authority  cannot  overcome  the  testimony  of  demonstrated 
truth.  It  is  gratifying,  however,  to  note  that  the  scientific 
judgments  delivered  by  the  experts  quoted  in  Professor 
Irving  Fisher’s  Report  on  National  Vitality  in  1909  have 
in  the  main  been  justified  by  subsequent  experiential  data. 
We  are  beginning  to  find  our  feet  on  very  firm  ground 
in  approaching  these  problems  of  lengthening  human  life 
and  increasing  the  power  and  satisfaction  of  living. 

Eugene  Lyman  Fisk 

24  West  45th  Street, 

New  York  City. 

Note:  The  royalties  on  this  book  are  devoted  by  the  authors 
and  the  co-operating  committees  to  the  work  of  life  extension  and 
industrial  improvement. 


INTRODUCTION 


The  investigations  leading  up  to  the  writing  of  this  book 
were  undertaken  for  the  specific  purpose  of  ascertaining 
the  degree  of  waste  arising  in  industry  from  ill  health 
and  physical  insufficiencies.  It  soon  became  apparent  that 
to  restrict  the  investigation  or  the  discussion  of  this  prob- 
lem to  a particular  class  of  workers  would  be  an  unwise 
limitation  of  the  investigation  and  would  not  lead  to  a 
sufficiently  broad  treatment  of  the  fundamental  problems 
involved. 

The  word  “industry”  is  used  throughout  the  literature 
in  a rather  vague  and  indeterminate  sense.  For  some  it 
connotes  mechanical  factory  labour;  for  others,  all  gain- 
ful occupations.  It  seems  advisable  to  use  this  term  less 
loosely  and  perhaps  materially  to  restrict  its  use  because 
of  its  misleading  implications.  When  a discussion  of 
mechanical  factory  labour  per  se  is  intended,  it  would 
perhaps  be  best  clearly  to  so  state. 

A continual  application  of  the  term  “industrial  worker” 
to  mechanical  factory  labour  operates  in  our  judgment 
to  erect  an  unnecessary  and  formal  barrier  between  capi- 
tal and  labour.  It  lends  support  to  the  notion  that  funda- 
mentally different  types  of  human  beings  are  engaged  in 
those  subdivisions  of  human  activity.  It  is  desirable  to 
recognise  that  from  the  President  of  the  United  States 
to  the  labourer  in  the  factory  or  on  the  farm,  all  citizens 
not  physically  incapacitated  are,  or  should  be,  workers. 
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The  falsity  of  the  principles  of  Bolshevism  then  become 
apparent.  The  fundamental  needs  and  responsibilities  of 
all  citizens  as  to  the  maintenance  or  upbuilding  of  health 
are  similar,  and  we  cannot  properly  solve  the  health  prob- 
lems of  the  factory  worker  unless  we  consider  him  as  one 
of  the  great  army  of  the  gainfully  employed  rather  than 
a specialised  unit  in  a division  of  that  army.  An  investi- 
gation of  this  type  should  include  in  its  scope  an  enquiry 
into  the  root  causes  of  human  insufficiency,  of  human 
failure  and  unhappiness.  Any  progress  made  in  the  solu- 
tion of  these  supreme  human  problems  will  likewise  aid 
in  solving  the  special  problems  of  the  factory  worker. 

Perhaps  the  thought  we  have  in  mind  may  be  more 
clearly  conveyed  by  considering  actual  conditions  in  a 
large  automobile  factory.  Under  the  roof  of  such  an  es- 
tablishment, which  is  certainly  regarded  as  being  included 
in  industry,  we  find  under  modern  conditions  engineers, 
physicians,  chemists,  lawyers,  even  literary  men — pub- 
licity men,  technical  experts  of  various  kinds,  mechanics, 
and  ordinary  labourers.  The  shop  mechanic  of  today 
may  be  in  an  executive  supervising  position  tomorrow. 
There  is  no  sharp  line  of  demarcation  here  between  the 
industrial  worker  in  the  restricted  sense,  the  commercial 
worker  and  the  executive.  We  believe  it  will  lead  to  a 
solution  of  all  these  problems,  whether  of  health,  or- 
ganisation, productivity  or  social  progress,  if  these  dis- 
cussions of  human  needs  include  the  entire  group,  rather 
than  sharply  differentiating  one  group  from  another.  The 
health  of  the  chief  executive  and  his  aids  may  have  a pro- 
found influence  on  the  situation  of  the  entire  group. 

In  considering  this  problem,  however,  it  is  well  to  have 
before  us  a picture  of  the  working  population.  This  we 
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may  readily  derive  from  a consideration  of  the  following 
analysis  of  gainfully  employed  individuals  in  the  United 
States,  based  upon  census  records  and  an  assumed  in- 
crease in  population  for  1921,  which  brings  the  total  for 
these  classes  up  to  42,000,000,  grouped  as  follows  :* 


Farm  labourers  7,762,000 

Farmers  6,846,000 

Proprietors  and  officials 3,150,000 

Professional  2,268,000 

Lower  salaried 2,646,000 

Servants  1,722,000 

Industrial  wage-earners  16,044,000 

Unclassified  2,520,000 


It  should  be  borne  in  mind,  therefore,  that  throughout 
this  report  where  the  terms  “working  classes,”  “those 
gainfully  employed,”  “industrial  workers,”  “wage-earn- 
ing population,”  or  similar  expressions  are  used  in  the 
discussion  of  health  in  industry,  that  reference  is  made  to 
all  gainfully  employed  persons,  unless  otherwise  specified. 

In  the  foreword  to  “Waste  in  Industry”  Mr.  Herbert 
Hoover  has  this  to  say: 

This  reconnaissance  report  on  waste  in  industry  is  the 
result  of  five  months  of  intensive  study,  carefully  planned 
and  rapidly  executed.  A part  of  its  value  lies  in  the  speed 
with  which  the  work  has  been  done,  and  the  promptness 
with  which  it  presents  definite  lines  for  future  action.  It 
reveals  facts  which  may  serve  as  a foundation  for  an  ad- 
vance in  American  industry.  It  has  a special  message  for 
government  officials,  financial,  industrial  and  commercial 

* Hansen,  Alvin  H.  Industrial  Class  Alignments  in  the  United 
States.  American  Statistical  Association  Quarterly,  December, 
1920,  V.  XVII,  New  Series  No.  132,  p.  417-25. 

Industrial  Classes  in  the  United  States  in  1920.  Amer- 
ican Statistical  Association  Quarterly,  December,  1922,  V.  XVIII, 
New  Series  No.  140,  p.  503. 
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leaders,  labour  organisations,  economists,  engineers  and  re- 
search groups,  the  general  public  and  the  press. 

We  have  probably  the  highest  ingenuity  and  efficiency 
in  the  operation  of  our  industries  of  any  nation.  Yet  our 
industrial  machine  is  far  from  perfect.  The  wastes  of  un- 
employment during  depressions;  from  speculation  and  over- 
production in  booms;  from  labour  turnovers;  from  labour 
conflicts;  from  intermittent  failure  of  transportation  of  sup- 
plies of  fuel  and  power;  from  excessive  seasonal  operation; 
from  lack  of  standardisation;  from  loss  in  our  processes  and 
materials — all  combine  to  represent  a huge  deduction  from 
the  goods  and  services  that  we  might  all  enjoy  if  we  could 
do  a better  job  of  it. 

To  these  important  causes  of  waste  in  industry  named 
by  Mr.  Hoover  we  must  add  the  greatest  cause  of  human 
failure  and  unhappiness — ill  health.  A consideration  of 
the  figures  in  the  following  section  will  show  the  enormous 
burden  of  preventable  misery  borne  not  only  by  industry 
but  by  all  mankind. 
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HEALTH  BUILDING 
AND  LIFE  EXTENSION 


CHAPTER  I 

APPROACH  TO  THE  PROBLEM 

The  physical  sufficiency  of  civilised  man  is  very  much 
taken  for  granted  until,  as  in  case  of  war,  some  extraor- 
dinary demand  is  made  upon  him.  His  physical  insuffi- 
ciencies then  become  glaringly  apparent  and  he  is  not  put 
into  battle  even  though  eligible  for  service  until  he  has 
been  physically  trained. 

There  is  no  such  physical  training,  especially  in  indus- 
try, for  the  long-drawn-out  battle  of  life. 

To  a limited  extent  men  are  sifted  and  sorted  physi- 
cally and  mentally  for  industrial  work  and  some  are  re- 
jected or  penalised  by  limited  employment.  The  accepted 
are,  however,  put  at  once  in  the  firing  line  and  until  they 
break  down  or  call  for  aid  they  are  assumed  to  be  healthy. 

No  satisfactory  solution  of  these  problems  relating  to 
the  influence  of  impaired  health  conditions  on  the  pro- 
ductivity and  adjustment  to  labour  of  the  industrial 
workers  may  be  expected  until  there  is  first  attained  a 
good  working  knowledge  of  the  type  of  organism  that  is 
under  consideration,  i.e.,  civilised  man.  It  is  the  adjust- 
ment of  this  organism  to  its  environment  that  we  are 
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really  considering,  and  we  must  bring  ourselves  to  study 
man  as  we  would  study  the  radiolaria  or  any  other  type 
of  animal  life.  Before  we  can  intelligently  consider  man 
in  industry  we  must  consider  man  as  a whole. 

What  is  man’s  physical  equipment  as  a machine  and 
how  near  to  perfection,  or  rather  how  far  from  perfection, 
is  he  on  the  average  ? Is  he  naturally  tending  toward  phys- 
ical perfection  by  a process  of  evolution  and  can  he  be 
left  gradually  to  move  toward  that  goal,  or  must  he  em- 
ploy his  intelligence  not  only  for  individual  protection  and 
advancement  but  for  the  improvement  of  his  race? 


CHAPTER  II 


THE  DIRECTION  OF  EVOLUTION  IN  MAN 

Leading  biologists  assure  us  that  there  is  no  evidence 
that  the  physical  type  of  existing  races  has  improved  dur- 
ing the  historical  period  of  about  one  hundred  centuries 
and  there  is  considerable  evidence  to  show  that  man  has  so 
eased  his  struggle  for  existence  as  to  halt  the  progress 
of  natural  evolution. 

Man  has  not  improved,  either  in  his  mental  or  physi- 
cal stature,  in  the  historical  period  even  though  he  has 
solved  many  secrets  of  nature  and  invented  much  machin- 
ery. Neither  electricity  nor  the  conquest  of  the  air  has 
given  him  more  brain  power  than  was  exhibited  by  earlier 
races  which  produced  an  Aristotle,  a Plato,  a Pythagoras. 
Indeed,  the  brain  case  of  the  Cro-Magnon  man  more  than 
25,000  years  ago  was  fully  equal  to  that  of  modern  man. 
There  is  no  evidence  to  show  that  man  has  today  more 
muscular  power,  bodily  symmetry  or  freedom  from  phys- 
ical defects  than  was  exhibited  by  the  warriors  and  hunt- 
ers of  old.1, 2>  3*  4 

Many  offhand  opinions  have  been  expressed  on  this 
subject,  but  the  actual  facts  to  be  presented  in  this  book 
speak  for  themselves. 

In  Great  Britain,  a nation  looked  upon  as  the  very  ex- 
emplar of  political  power,  physical  prowess  and  high 
ideals  of  physical  excellence,  the  average  physique  of  those 
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examined  and  accepted  for  full  military  service  (Grade  i) 
was  estimated  as  5 feet  6 y2  inches — 130  pounds;  the 
average  physique  of  those  examined  was  5 feet  5^  inches 
— 1 18  pounds.  Ignoring  the  factor  of  low  stature,  which 
is  not  in  itself  a defect,  the  proportionate  weight  even  for 
age  18  is  26  pounds  below  accepted  standards  of  good 
physical  proportion  and  nutrition.  Comment  of  the 
British  Committee  of  the  Ministry  of  National  Service 
on  this  poor  physical  showing  was  as  follows : 

It  is  impossible  to  regard  either  of  these  standards  as 
satisfactory  or  to  rest  content  with  the  economic  and  social 
conditions  which  are  responsible  for  such  a result.  If  such 
measurements  represent  truly  the  physique  of  our  manhood 
of  military  age — as  there  is  every  reason  to  believe  they  do — 
we  cannot  be  surprised  at  the  general  grading  results 
throughout  the  country.  We  may  well  be  surprised  that, 
with  human  material  of  such  physique,  it  was  found  possible 
to  create  the  Armies  which  overthrew  the  Germans,  and 
proved  invincible  in  every  theatre  of  war.5-  6>  7 

Speaking  of  the  results  in  West  Midland  region  cover- 
ing a quarter  of  a million  of  men  it  was  stated: 

Looking  at  the  groups  as  a whole  there  is  evident  similarity 
about  them,  whether  they  are  for  town  or  country,  and  the 
differences  are  only  matters  of  very  small  degree.  The 
present  Reports  deal  in  the  aggregate  with  approximately  a 
quarter  of  a million  men;  representing  a sixth  of  the  whole 
male  population  of  this  region,  and  show  that  they  are  to  an 
alarming  extent  below  the  standards  laid  down  in  the 
Anthropometrical  Committee’s  Report  thirty-five  years  ago.8 

That  the  general  death  rate  is  not  a complete  reflection 
of  the  underlying  physical  state  of  the  people  is  shown  by 
the  fact  that  in  England  and  Wales  the  general  death  rate 
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has  steadily  fallen  and  is  now  at  a point  considered  very 
favourable  (12.4  per  1,000  in  1920). 

The  actual  physical  records  would  suggest,  however, 
that  this  favourable  rate  is  due  to  a mitigation  of  the 
physical  struggle  for  existence  and  a protection  of  the  com- 
munity from  communicable  disease  rather  than  to  an 
actual  upbuilding  of  the  physique  and  vitality  of  the 
people. 

In  addition  to  the  comments  of  the  Committee  of  the 
Ministry  of  National  Service  in  Great  Britain  already 
quoted  on  the  general  results  of  recruiting  examinations, 
the  following  statement  by  the  Chairman  of  a National 
Service  Medical  Board  in  the  district  of  Manchester  and 
Stockport  is  quite  significant  in  that  it  reveals  what  is 
found  by  an  intensive  study  of  an  industrial  group.  It  is 
well  for  us  to  contrast  such  actual  underlying  conditions 
with  the  surface  testimony  of  the  general  death  rate: 

My  first  experience  in  Manchester  and  Stockport,  at 
National  Service  Medical  Boards,  had  led  me  to  the  con- 
clusion that  most  of  the  industrial  classes  in  this  area  were, 
for  military  purposes,  old  men  at  38.  * * * When,  however, 
the  men  of  over  43  years  began  to  be  called  up,  the  National 
Service  Medical  Boards  had,  for  the  first  time,  virgin  re- 
cruiting material  to  deal  with,  and  reliable  information  as 
to  the  general  health  of  the  male  population  between  the 
ages  of  43  and  51  was  obtainable.  * * * Scrutiny  of  these 
notes  is  most  depressing,  for  it  fully  bears  out  my  previous 
conclusions,  that  the  average  man  here  is,  for  military  pur- 
poses, an  old  man  before  he  reaches  the  age  of  40.  The 
list  of  disabilities  noted  against  these  recruits  is  an  appalling 
one.9 

There  is  real  danger  in  drawing  too  sweeping  conclu- 
sion from  the  evidence  supplied  by  the  general  death  rates 
as  to  the  physical  advancement  of  the  race. 
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In  the  United  States  draft,  Davenport’s 14  studies 
showed  a reduction  of  stature  of  one-half  inch  from  that 
recorded  in  the  Civil  War,  contrary  to  the  popular  reports 
that  our  modern  soldiers  were  so  much  taller  that  clothing 
supplied  according  to  previous  standards  was  too  small. 
This  is  partly  accounted  for  by  the  admixture  of  low- 
statured  foreign  types  since  i860.  Metchnikoff  19>  20  and 
others  have  pointed  out  a number  of  features  in  which 
the  human  machine  has  apparently  degenerated,  present- 
ing disharmonies  of  structure  and  function. 


CHAPTER  III 


MAN  AS  HE  IS 

Admitting  on  the  testimony  of  the  authorities  and  the 
evidence  quoted  herein  that  natural  evolution  has  reached 
an  impasse  and  man  has  thwarted  to  some  extent  the  so- 
called  blind  forces  of  nature,  what  is  his  actual  physical 
state  at  present? 

This  question  could  not  be  so  convincingly  answered 
before  the  war  as  it  is  possible  to  do  now  with  the  im- 
mense accumulation  of  evidence  derived  from  the  phys- 
ical tryout  of  the  whole  civilised  world. 

Partial  pre-war  studies,21,  22,  23,  24,  25,  26,  27,  28,  29,  30,  31»  32, 
33, 34,  35, 36  sucq  as  have  been  made  by  the  Life  Extension 
Institute,  by  Schereschewsky,  Mock,  Clark,  Britton,  Far- 
num  and  others  in  the  physical  examination  of  workers  in 
all  walks  of  life,  revealed  the  probability  of  what  was 
actually  found  by  the  warring  nations  in  the  physical 
sifting  of  their  populations.  This  evidence  answers  the 
question  quite  definitely.  Man  is  far  below  a reasonable 
standard  of  animal  excellence.  His  period  of  full  vigour 
and  physical  freedom  is  brief  compared  to  his  life  cycle 
and  to  what  might  easily  be  attained  by  better  breeding, 
better  physical  training,  more  intelligent  care  of  his  body, 
and  more  rational  adjustment  to  his  work.  The  follow- 
ing chart 37>  38  illustrates  this  thesis : 
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We  may  say  that  there  are  four  significant  periods  in 
life  following  adolescence: 

The  Health  Span,  or  period  of  physical  freedom  and 
full  vigour  after  maturity;  ages  18  to  31. 

The  Work  Span,  or  period  when  men  can  compete  in 
industry  on  a fair  basis  of  equality ; ages  20  to  40. 

The  Military  Span,  or  ages  at  which  men  are  eligible 
for  active  military  service;  ages  18  to  42.  (Britain 
raised  the  age  to  50  late  in  the  war  but  accepted  very 
few  at  that  age.) 

The  Biblical  or  Traditional  Life  Span,  extending  to 
age  70. 

The  median  age  at  death  is  63,  according  to  the  United 
States  Life  Table,  1920.  (This  is  the  age  at  which  one- 
half  of  a group  of  even  age  will  be  dead.)  The  most 
appalling — and  at  the  same  time  encouraging — feature  of 
this  evidence  is  the  brief  duration  of  the  Health  Span 
and  Work  Span  compared  to  the  Life  Span.  We  say  the 
evidence  is  encouraging  because  it  plainly  shows  the 
probability  of  increasing  these  vital  spans  by  the  applica- 
tion of  human  will  power  and  intelligence. 

Note  that  during  the  period  of  active,  vigourous  indus- 
trial life,  ages  20  to  40,  the  death  rate  rises  in  the  United 
States  166  per  cent.39, 40  (See  page  12.) 

This  explains  why  42  was  fixed  as  the  extreme  limit 
for  active  military  service  in  Great  Britain  until  over-age 
men  were  taken,  and  has  often  been  fixed  as  the  limit  for 
acceptance  for  active  industrial  service.41, 42  (The  formal 
military  age  limits  are  18  to  45,  but  no  country  calls  men 
above  40  for  active  service  if  it  can  avoid  it.) 

Searching  for  an  explanation  of  these  movements  in 
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mortality,  we  find  an  explanation  in  the  military  records 
of  this  and  other  countries. 

The  rise  of  the  rejection  rate  for  military  service  is 


U.  S.  Life  Tables,  Census  of  1910 

It  is  interesting  to  note  that  the  increasing  physical  disability 
with  advancing  years  revealed  by  the  Life  Extension  Institute 
examinations  and  the  draft  examinations  is  paralleled  by  the 
advancing  death-rate  even  in  the  years  supposed  to  be  charac- 
terized by  youthful  vigor. 

consistent  with  the  rise  in  the  death  rate  as  age  advances. 
Lor  example,  in  Great  Britain  an  analysis  of  a represen- 
tative group  of  10,000  men  examined  for  service  showed 
the  following  ratios  : 43 


Ages 

18 

23 

40 

Rejection  rate  

22% 

48% 

69% 

Increase  over  age  18.... 

• • • • 

T 1 18% 

+213% 

Death  rate  per  1,000  Eng- 
land and  Wales  1911-12 

3 

3-8 

8.1 

Increase  over  age  18.... 

• • • • 

+26% 

+ 170% 
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British  Examinations  for  Military  Service10 
9 Districts — May  i-Oct.  31,  1918,  146,888  Examined 


Ages  18  20  30  40  50 

Rejection  rate  38%  54%  64%  79%  89% 

Increase  over  age  18. . ....  +42%  +68%  +108%  +134% 

44  Death  rate  per  1,000 
England  and  Wales 

1911-12  3 34  4-7  8.1  14-8 

Increase  over  age  18 +13%  +56%  +170%  +393% 


In  Liverpool,  examinations  of  11,224  men  for  military 
service  after  new  military  age  was  established  (up  to  age 
50)  showed  the  following: 11 


Rejection 
Rate  for 
Grade  1 

Increase 

Under  age  18—8  mo 

46.9 

• • • • 

18 — 8 mo.  to  35 

68.6 

46% 

35  to  40 

84.6 

80% 

40  and  over 

92.8 

98% 

At  age  50,  94%  were  placed  in 

grades  lower  than  1. 

These  figures  may  be  contrasted  with  previous  exami- 
nations when  there  was  not  so  thorough  a combing  out  of 
the  whole  male  population. 

British  Army  Rejections  45 
Number 

Notices  Rejectionsfor 


Served  Physical  Reasons  Per  Cent. 

1906  83,155  36,182  43.51 

1907  72,855  26,515  36.39 

1908  77,526  29,893  38.55 

1909  75,630  35,364  46.75 

19m 63,751  31,056  48.67 

1911  65,724  29,321  44.61 

1912  57,68i  20,577  35.67 

1913  46,133  1 2,277  26.61 


The  rising  death  rate  after  age  18  (actually  it  com- 
mences at  12)  reflects  the  cumulative  effect  of  various 
factors  in  the  environment  acting  upon  the  organism.  Its 
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resistance  depends  upon  inherited  constitution  and  the 
nurture,  training  and  protection  that  has  been  afforded 
and  maintained  from  childhood  onward.  This  increase  in 
the  death  rate  and  the  ratio  of  physical  defects  is  not  the 
result  of  a fixed  biological  law  but  of  ignorance  and 
neglect.98, 99, 102 

No  argument  is  required  to  convince  any  fair-minded 
person  who  once  has  such  figures  presented  to  him  that 
the  rapid  accumulation  of  physical  defects  and  the  rapid 
lowering  of  physical  resistance  and  working  capacity 
with  advancing  years  reflect  conditions  and  processes  that 
are  definitely  susceptible  to  control  by  man’s  intelligence. 

Those  who  question  the  limits  of  the  Health  Span  and 
Work  Span  have  only  to  test  them  by  common  industrial, 
athletic  and  military  standards. 

The  report  of  the  British  Ministry  of  National  Serv- 
ice,12 commenting  on  the  results  of  physical  examinations 
in  Scotland,  states: 

It  was  quite  noticeable  that  there  is  a great  falling  off 
in  the  number  of  factory  workers  above  the  age  of  43,  as 
their  period  of  productive  usefulness  seems  to  be  over  at 
that  age. 

In  a report  of  the  Henry  Street  Settlement 46  the  fol- 
lowing figures  were  shown : 

In  the  1919  statistics,  we  had  6,007  actual  cases  of  illness 
under  the  age  of  21  with  a mortality  of  182;  we  had  in 
the  industrial  group  from  21  to  45,  9,885  cases,  with  a mor- 
tality of  263.  It  is  interesting  to  note  that  in  the  age 
immediately  preceding  the  industrial  period,  16  to  20,  we 
had  the  lowest  number  of  cases,  979,  and  the  lowest  mor- 
tality, 36. 

No  one  will  confidently  pit  a man  even  of  35  physically 


Figure  i. 


Report  of  the  British  Ministry  of  National  Service,  1917-19. 

Grade  I represents  the  full  normal  standard  of  health,  equal  to 
enduring  physical  exertion  suitable  to  age. 

Reprinted  by  permission  of  His  Majesty's  Stationery  Office. 


Figure  2. 


Report  of  the  British  Ministry  of  National  Service,  1917-19. 

Grade  II  represents  the  group  capable  of  only  such  exertion  as 
does  not  involve  severe  physical  strain. 


Figure  3. 

Report  of  the  British  Ministry  of  National  Service,  1917-19- 

Grade  III  presents  marked  disability  and  represents  the  “C3”  of 
the  Army,  a classification  which  carries  a stigma. 

Reprinted  by  permission  of  His  Majesty’s  Stationery  Office. 


Figure  4. 

Report  of  the  British  Ministry  of  National  Service,  1917-19. 

Grade  IV  includes  the  rather  more  than  10  per  cent,  who  were 
totally  and  permanently  unfit  for  military  service, 

Reprinted  by  permission  of  His  Majesty's  Stationery  Office. 
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against  a man  of  25  in  any  of  these  fields.  There  are  ex- 
ceptions, fortunately,  that  not  only  prove  the  rule  but 
prove  the  soundness  of  the  principle  that  physical  free- 
dom and  full  vigour  can  be  maintained  far  beyond  these 
limits. 

Unfortunately  our  draft  figures  give  only  partial  and 
meagre  information  as  to  the  rejection  rate  by  age  periods 
owing  to  incomplete  records  and  lack  of  funds  (sic)  for 
analysing  those  available. 

In  this  country  a study  of  ages  21  to  31  as  compared 
to  age  30  showed  an  increase  of  30  per  cent,  in  the  rejec- 
tion rate  for  military  service 47  which  is  entirely  con- 
sistent with  British  figures. 

The  rejection  rate  for  active  military  service  (Group 
A),  ages  21  to  31,  for  the  whole  number  in  the  United 
States  draft  is  not  known,  but  has  been  approximated  by 
the  Surgeon  General’s  office  as  28  per  cent.,18  although 
there  is  reason  to  believe  it  was  higher.  It  was  33  per 
cent,  in  the  first  draft.48 

In  Great  Britain  the  rejection  rate  for  ages  18-42  was 
64  per  cent.  Only  36  per  cent,  were  accepted  in  Grade  1 
as  eligible  for  full  active  military  service ; 22  per  cent,  in 
Grade  2;  31+  per  cent,  in  Grade  3;  10+  per  cent,  in 
Grade  4.  (This  report  covers  the  examination  of  2,425,- 
184  men  of  military  age,  18-42.) 13 

The  British  Committee,*  commenting  on  these  figures, 
has  this  to  say : 

* The  members  of  this  committee  were:  Sir  James  Galloway, 
K.B.E.,  C.B.,  M.D.  (Chairman)  ; Professor  Arthur  Keith,  F.R.S., 
F.R.C.S. ; Charles  Ryall,  C.B.E.,  F.R.C.S. ; T.  H.  C.  Stevenson, 
C.B.E.,  M.D. ; Sir  Walter  M.  Fletcher,  K.B.E.,  M.D.,  F.R.S.; 
Sir  Duncan  Rhind,  K.B.E. ; Professor  J.  G.  Adami,  M.D.,  F.R.S. ; 
H.  E.  Kaye,  M.D.  (Secretary). 
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These  four  inferences  may  be  summarised  by  saying  that 
medical  examinations  showed  that,  of  every  nine  men  of 
military  age  in  Great  Britain,  on  the  average  three  were 
perfectly  fit  and  healthy;  two  were  upon  a definitely  infirm 
plane  of  health  and  strength,  whether  from  some  disability 
or  failure  in  development;  three  were  incapable  of  under- 
going more  than  a very  moderate  degree  of  physical  exertion 
and  could  almost  (in  view  of  their  age)  be  described  with 
justice  as  physical  wrecks;  and  the  remaining  man  as  a 
chronic  invalid,  with  a precarious  hold  upon  life.  * * * 

War  is  a stern  taskmaster  with  whom  no  compromise  is 
possible,  as  we  have  learned  to  conviction  during  the  past 
four  years;  convention,  prejudice,  self-satisfaction,  apathy — 
all  alike  have  to  give  way  before  the  icy  blast  of  war,  which 
sweeps  before  it  everything  except  hard  facts.  It  has  forced 
us  to  face  our  man-power  problem  with  the  close  intensity 
which  only  a struggle  for  national  existence  can  evoke.  It 
has  compelled  us  to  take  stock  of  the  health  and  physique 
of  our  manhood ; this  stock-taking  has  brought  us  face  to 
face  with  ugly  facts  and — one  hopes — awakened  us  from  the 
half-hearted  complacency  with  which  in  the  past  we  have 
treated  our  most  important  asset — the  health  of  the  nation. 

This  is  a brave  statement  of  the  truth ; a full,  scientific 
and  patriotic  recognition  of  facts  that  call  for  action.  It 
would  be  well  for  us  to  face  our  own  deficiencies  as  clear- 
sightedly and  without  national  self-sufficiency. 

The  draft  findings  in  this  country  have  been  belittled 
on  the  score  that  they  reflected  standards  of  war  and  not 
of  peace.  It  has  been  claimed  that  many  disabilities  were 
negligible  from  an  industrial  or  peace  standard.  This  is 
not  borne  out  by  an  analysis  of  the  evidence. 

The  fact  that  disabilities  such  as  poor  teeth,  flat  foot, 
extreme  defects  of  vision  and  the  like,  do  not  debar  a 
man  in  the  immediate  sense  from  earning  a living  is,  how- 
ever, far  from  justifying  rating  him  as  a Grade  i indus- 
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trial  risk  or  even  an  average  industrial  risk  from  the 
standpoint  of  health  and  hygiene  and  productive  ability,  as 
later  studies  in  this  report  will  show.  An  intensive  study 
of  seven  representative  draft  boards  shows  the  following 
conditions : 49> 67 


Analysis  of  Seven  Local  Boards  in  Detroit,  Brooklyn  and 

New  York 


Percentage  of 
Number  Those  Examined 


Number  of  men  called 

8,875 

• • 

Number  of  men  examined 

Number  of  men  discharged  for  physical 

7,611 

• • 

reasons  

Prominent  Causes  of  Rejection: 

2,232 

29 

Defective  eyes 

462 

6 

Defective  teeth  

366 

4.8 

Underweight  

350 

4.6 

Hernia  

223 

2.9 

Heart  defect  

184 

2.4 

Defective  feet 

180 

2-3 

Injured  or  amputated  limbs 

169 

2.2 

Ear  defect  

88 

1.2 

Tuberculosis  of  lungs 

77 

I 

Tuberculosis  of  joints.  

2 

• • 

Undersize  

53 

7 

Deformity  of  trunk 

38 

•5 

Genito-urinary,  bladder,  etc 

37 

•5 

Varicose  veins 

35 

4 

Overweight  

32 

4 

Syphilis  

32 

•4 

Varicocele 

28 

•3 

Asthma,  bronchitis,  etc 

21 

•3 

Mental  and  insane 

14 

.2 

Debility  and  poor  physique 

16 

.2 

Miscellaneous  injuries  

15 

.2 

Haemorrhoids  

13 

.2 

Kidney  disease  

10 

.1 

Rheumatism  

8 

.1 

Epilepsy  

7 

.1 

Miscellaneous  defects  

7 

.1 

Pre-war  reports  on  the  examinations  for  the  United 
States  Navy,50  while  less  representative  of  the  general 
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population  are,  nevertheless,  of  interest  as  showing  the 
types  of  physical  deficiencies  that  are  found  among  men 
having  sufficient  confidence  in  themselves  to  apply  for  en- 
listment. 

Analysis  of  Physical  Causes  for  Rejection  for  Military 
Service  U.  S.  Navy  and  Marine  Corps,  1916 

(Report  of  Surgeon  General) 

Number  Per  Cent. 


Number  of  applicants  1 13, 932 

Number  of  men  examined  82,592 

Number  of  men  rejected  for  all  causes  51,167  62 

Causes  of  Rejections:  Per  Cent. 

Defective  eyes  11.4 

Underweight  6.5 

Flat  foot  6.08 

Defective  teeth 5.9 

Deformities  4.3 

Varicocele  or  varicose  veins 3.8 

Heart  affections 2.8 

Height,  under 2.6 

Poor  physique 2.0 

Ear 1.7 

Genito-urinary — venereal  1.6 

Hernia  or  tendency  to 1.6 

Skin  disease  1.3 

Height  and  weight,  under 1.1 

Tuberculosis  or  suspects 1.1 

Pyorrhoea  1.08 

Tonsillar  conditions .72 

Genito-urinary — non-venereal  .66 

Nasal  abnormalities .57 

Febrile  conditions .46 

Mental  disorders .36 

Goiter  or  tendency  to .35 

Defective  speech .15 

Miscellaneous  causes 3.41 


The  final  report  of  draft  examinations  has  been  sum- 
marised as  follows  : 15,  18 

Among  the  total  number  examined,  both  accepted  and 
rejected,  there  were  found  468  men  per  1,000  with  defects 


MAN  AS  HE  IS 


19 

worthy  of  record.  These  were  roughly  grouped  as  fol- 
lows : 

Distribution  of  Defects  in  Drafted  Men 

Per  Cent. 

Mechanical  defects  involving  bones,  joints,  appen- 


dages, hands  and  feet 39 

Defects  of  the  sense  organs,  eye,  ear,  etc 12 

Tuberculosis  and  venereal  disease 11 

Cardio-vascular  diseases  and  defects 10 

Defects  of  developmental  and  metabolic  processes...  10 

Nervous  and  mental  defects 6 

Diseases  of  nose  and  throat 5 

Diseases  of  skin  and  teeth 3 

Diseases  of  respiratory  organs  other  than  tuberculosis  1 
Other  defects 3 


Total 100 


It  might  be  inferred  from  this  table  that  53  per  cent,  of 
the  men  examined  were  in  such  a state  of  physical  per- 
fection that  they  were  in  need  of  no  corrective  attention. 
No  one  familiar  with  the  intensive  examination  of  sup- 
posedly healthy  active  men  will  accept  such  figures  at 
their  face  value.  Take  the  item  of  sense  organs  alone. 
According  to  the  table  about  5 per  cent,  of  men  examined 
(11  per  cent,  of  46  per  cent,  found  defective)  had  defects 
of  eyes  and  ears  that  were  worthy  of  record ; that  is,  pre- 
sumably, defects  the  correction  of  which  would  benefit  the 
individual  and  add  to  his  health  and  efficiency.  Such  a 
figure  falls  far  short  of  recording  the  actual  number  of 
eye  defects  alone  that  is  certain  to  be  found  in  any  large 
group  correctly  examined  as  is  elsewhere  shown  in  this 
study.  The  Life  Extension  Institute,  in  its  examination 
of  more  than  10,000  employees  in  factories  and  commer- 
cial houses,  found  66  per  cent,  of  faulty  vision  needing 
correction.  Only  25  per  cent,  of  these  people  were  wear- 
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ing  glasses  for  the  correction  of  vision.  That  is,  53  per 
cent,  of  the  people  examined  were  classified  as  having 
faulty  vision  uncorrected.68  The  Institute  in  its  exami- 
nation of  675  employees  in  the  Underwood  Typewriter 
Company,  individuals  engaged  in  close  work,  found  58 
per  cent,  in  need  of  correction  by  glasses.63  It  would 
appear  that  the  standard  “worthy  of  record’’  was  an  ar- 
bitrary one,  fixed  without  regard  to  the  complete  signifi- 
cance of  defects  but  relating  chiefly  to  availability  for 
immediate  military  service.  For  example,  diseases  of 
skin  and  teeth  are  shown  as  present  in  only  1.38  per  cent. 
It  is  quite  evident  that  many  important  mouth  defects, 
root  abscesses,  dead  teeth,  carious  teeth,  etc.,  were  not 
recorded,  as  well  tested  experience  in  the  examination  of 
cross  sections  of  the  population  show  at  least  fifty  times 
the  degree  of  tooth  and  skin  defects  that  are  not  only 
worthy  of  record  but  well  worthy  of  correction.  It  is 
evident  that  there  is  missing  in  this  record  a vast  amount 
of  important  focal  infection,  some  of  which  was  actually 
cared  for  and  corrected  in  the  camps  either  at  home  or  in 
France.  So  far  from  the  draft  records  giving  an  exag- 
gerated impression  of  the  degree  of  physical  deficiency 
that  prevails  in  the  population,  it  is  clear  that  they  convey 
an  under-estimation  of  the  true  conditions.  So  far  as 
they  go,  they  may  well  arouse  concern  as  to  the  physical 
state  of  civilised  man,  but  much  must  be  added  for  the 
defects  unrecorded  which  may  in  later  life  impair  effi- 
ciency and  lower  resistance  to  disease. 

Perhaps  the  best  authority  on  this  question  of  the  physi- 
cal tryout  of  the  nation  is  the  man  who  actually  com- 
manded our  forces,  General  Pershing.  In  his  address 
before  the  Military  Order  of  the  World  War,  June  17, 
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1921,  he  stated  that  the  education  and  physical  condition 
of  a high  percentage  of  the  young  Americans  who  served 
in  the  war  was  a disgrace  to  any  nation.  He  called  for  an 
annual  physical  test  of  the  youth  of  the  land  and  the 
training  of  at  least  100,000  men  every  year.64 


CHAPTER  IV 

IS  MAN  PHYSICALLY  DETERIORATING? 

The  problem  as  to  whether  or  not  the  physical  state  of 
civilised  man  is  deteriorating  is  obscured  by  many  com- 
plex factors.  It  is  apparently,  but  not  actually,  solved 
by  the  increased  expectation  of  life  in  all  civilised 
countries  and  the  progressive  fall  in  the  general  death 
rate. 

For  example,  in  the  United  States  registration  area,  the 
general  death  rate  has  fallen  from  17.6  per  thousand  in 
1900  to  12.9  per  thousand  in  1919, 65  and  13. 1 in  1920, 66 
although  it  rose  to  18  in  1918,  owing  to  the  influenza  epi- 
demic. 

In  Great  Britain  51* 72  and  Sweden  52,  73  and  other  Euro- 
pean countries  there  has  been  similar  improvement  in  the 
general  death  rate  and  also  an  improvement  in  the  death 
rate  at  practically  all  ages  of  life  but  chiefly  at  the  younger 
ages. 

A study  of  the  death  rate  for  longer  periods  shows  simi- 
lar consistent  movements  of  mortality. 

In  the  United  States  the  improvement  is  limited  to  the 
early  ages ; after  age  50  there  is  little  evidence  of  im- 
provement and  some  evidence  of  an  increasing  mortality 
is  exhibited  in  a number  of  studies.53, 74,  121 

In  this  country,  as  in  other  highly  civilised  countries, 
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Life  Tables  for  England  and  Wales  Based  on  Census  of  1911 
and  the  Deaths  of  the  Three  Years  1910  to  1912 

Death  Rate  per  1,000  Living 


Age  Period 

Eng.  Life 
Tab.  #7 
1900-1910 

10-19  

20-29  

4-5 

30-39  

7.2 

40-49  

50-59  

60-69  

45-3 

70-79  

80-89  

200.4 

90-99  

361.0 

100-106  

439.2 

Eng.  Life  Difference 

Tab.  #8  Actual  Ratio  of 


1910-1912 

Decrease 

Decrease 

2.3 

— 

.1 

74 

4.0 

— 

•5 

1 1. .5 

6.1 

— 

1.0 

14.8 

10.7 

— 

1.3 

11.3 

20.8 

— 

1.9 

8-5 

43-3 

— 

1.9 

4.0 

95-6 

— 

2.5 

2.5 

196.0 

— 

4-3 

2.1 

316.8 

— 

4.1 

1.2 

4394 

+ 

.2 

•05 

Showing  the  reduction  of  death  rate  for  males  even  during  this 
brief  period — a period  uninfluenced  by  war  conditions — and  show- 
ing marked  reduction  between  20  and  50  years,  moderate  reduction 
thereafter  except  at  terminal  years. 

there  has  been  a marked  reduction  in  the  death  rate  from 
typhoid  fever,  tuberculosis  and  other  communicable  dis- 
eases.54, 55 


Death  Rate  per  10,000  Living  Typhoid  Fever  and  Tuberculosis 

of  Lungs 


U.  S.  Registration  Area 


1890  1900  1910 

Typhoid  fever  ...  4.6  3.6  2.3 

Tuberculosis 

(lungs)  24.5  18.0  13.6 


Per- 
centage of 
1920  Decrease 
.78  80 


9-7 


60 


In  the  United  States  registration  area,  the  following 
mortality  conditions  are  shown  : 77 

Out  of  4,792  deaths  from  typhoid  in  1917  (males)  24 
per  cent,  occurred  after  age  40. 
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Out  of  52,474  deaths  from  tuberculosis  in  1917  (males) 
32  per  cent,  occurred  after  age  40  and  15  per  cent,  after 
age  50. 

Out  of  5,477  deaths  from  influenza  in  1917  (males) 
70  per  cent,  occurred  after  age  40  and  62  per  cent,  after 
age  50. 

Out  of  55,352  deaths  from  organic  heart  disease  in 
1917  (males)  88  per  cent,  occurred  after  age  of  40  and 
81  per  cent,  after  age  of  50. 

Inasmuch  as  24  per  cent,  of  deaths  from  typhoid  fever 
occurred  beyond  the  age  of  40,  and  32  per  cent,  of  tuber- 
culosis occurred  beyond  the  age  of  40,  and  16  per  cent, 
beyond  the  age  of  50,  it  is  apparent  that  the  tremendous 
reduction  in  the  death  rate  from  these  maladies  would, 
other  things  being  equal,  be  reflected  in  an  improvement 
in  the  death  rate  at  all  ages.117 

The  extent  to  which  these  diseases  commonly  related 
to  earlier  age  periods  actually  figure  in  later  life  is  well 
shown  in  the  accompanying  charts  on  pages  25-26.129 

The  failure  to  show  in  this  country  the  decided  im- 
provement at  the  later  ages  that  is  shown  in  Great  Britain, 
Sweden,  Denmark  and  other  countries  suggests  that  there 
has  been  an  increased  mortality  from  other  forms  of 
disease  affecting  those  in  middle  life  and  later.  This 
view  the  records  seem  to  support,  although  there  is  much 
divergence  of  opinion  on  this  matter.  The  chart  on 
page  27  illustrates  the  comparisons : 56,  57>  58 

At  opposite  extremes  in  discussing  this  matter,  we  have 
Hoffman*  contending  that  the  increase  in  the  organic 
diseases  and  concomitant  increase  in  the  death  rate  in 
later  life  is  present,  but  does  not  constitute  a grave 
menace.75 


Deaths  from  Tuberculosis  in  four  years — 1914-1917 

Registration  Area  of  the  U.  S. 
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Dublin  79  questions  the  increase,  ascribing  it  to  change 
in  the  classifications  in  the  census  and  produces  evidences 
showing  a high  ratio  of  these  diseases  in  foreign  born 
groups. 

At  the  other  extreme  we  have  Rittenhouse  82  claiming 
that  it  is  a veritable  menace  and  that  the  increase  is  found 
among  native  born  of  white  parentage.  He  writes  as  fol- 
lows: 


Increase  in  the  Death  Rate  from  All  Causes  at  Certain 

Age  Periods 


9 Registration  States 
Total  Pop.  1900-1910,  10  Years 


Ages 

35-44  — -8 

45-54  — -2 

55-64  + 1-3 

65-74  + 3-3 

75  and  over +4.8 


9 Registration  States 
Whites  of  Native  Parents, 
1900-1910,  10  Years 


Ages 

35-44  — -5 

45-54  — .2 

55-64  + 1-5 

65-74  + 3-6 

75  and  over 4 7.5 


Tables  are  given  by  Mr.  Hoffman  showing  an  increase  in 
the  degenerative  disease  death  rate,  1900  to  1915,  of  only 
12. 1 per  10,000  living,  above  age  10.  This  loss  is  regarded 
as  so  slight  that  it  is  offered  to  prove  that  national  vitality 
is  not  menaced.  Whether  or  not  this  is  such  a trifling  matter 
depends  upon  how  far  we  are  looking  ahead  and  whether 
or  not,  if  real,  the  increase  is  checked.  This  significant 
looking  advance  of  12. 1 (from  31.4  to  43.5)  is  an  increase 
of  38.5  per  cent  in  but  15  years  and  represents  in  our  present 
population  an  annual  loss  of  about  100,000  lives — a million 
a decade.  * * * 

Out  of  20,336  rejections  by  a large  American  insurance 
company  8,782  were  declined  for  physical  impairments  in- 
dicating the  presence  or  the  coming  of  these  same  degenera- 
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tive  diseases.  This  is  especially  significant  in  view  of  the 
fact  that  fully  90  per  cent,  of  these  8,782  people  were  unaware 
of  their  condition  and  under  the  impression  that  they  were 
physically  sound. 


Fisher  and  Fisk  60  have  presented  the  following  digest 
of  the  subject: 

When  contrasted  with  the  heavy  gains  in  vitality  shown 
in  England  and  Wales  and  other  foreign  countries  not  only 
at  the  earlier  ages  but  at  the  later  ages  of  life,  this  numeri- 
cally small  increase  is  found  to  be  in  a relative  sense  so 
important  as  to  justify  the  claim  that  it  is  to  a certain  degree 
menacing;  that  is,  this  numerically  slight  loss  is  in  such 
marked  contrast  to  the  mortality  gains  in  England  and 
Wales  that  it  suggests  the  existence  of  a peculiar  influence 
which  should  be  sought  for  and  combated. 


Percentage  of  Decrease  in  Death  Rate  at  Various  Age 
Periods  in  England  and  Wales,  1900-191459 


Ages  . . . , 

o-5 

5-10 

10-15 

15-20 

20-25 

25-35 

Per  cent. 

38 

19 

12 

16 

26 

29 

Ages  . . . 

35-45 

45-55 

55-65 

65-75 

75-85 

85 

Per  cent. 

27 

16 

14 

14 

9 

77 

Percentage  of  Decrease  in  Death  Rate  at  Various  Age 
(Men)  in  Sweden,  1891-1900  to  1901-191060 

Periods 

Ages  . . . 

0-5 

5-10 

10-15 

15-20 

20-25 

25-35 

Per  cent. 

21.7 

3i 

14.8 

1.9 

3-5 

8 

Ages  . . . 

35-45 

45-55 

55-65 

65-75 

75-85 

85 

Per  cent. 

10 

6.7 

7-5 

7.3 

8.6 

8.8 

The  following  table  from  Hoffman  76  may  be  consid- 
ered in  comparison  with  the  British  and  Swedish  tables : 
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Mortality  from  All  Causes  in  the  Registration  States  of  1900 

Rates  per  1,000  of  Population 


Difference 


Ages 

1900 

1915 

Actual 

Per  Cent, 

10-19  

. . • 3.87 

2.58 

— 1.29 

— 3J-3 

20-29  

. • • 7.30 

4.87 

— 2.43 

— 33.3 

30-39  

7.04 

— 2.06 

— 22.6 

40-49  

...  11.96 

10.94 

— 1.02 

- 8.5 

50-59  

. . . 19.78 

19.95 

+ 0.17 

+ 0.9 

60-69  

. . . 38.20 

40.43 

+ 2.23 

+ 5.8 

70-79  

. . . 83.01 

86.49 

+ 348 

4*  4.2 

80+  

...  193-39 

190.64 

— 2.75 

— 1.4 

All  ages 

...  17.12 

14.27 

— 2.85 

— 16.6 

Expectation  of  Life — Sweden  and  United  States  01 

Note  that  in  Sweden,  . . . the  expectation  of  life  is  greater  at 
most  age  periods  than  in  the  United  States.  In  the  Scandinavian 
countries  and  Australia,  the  advantage  amounts  to  several  years 
or  more  at  all  but  the  extreme  old  ages. 


Ages  Sweden  United  States 

Men  1901-10  1901-10 

o 54*53  49-32 

5 57.90  54.27 

10 54.03  50.66 

20 45-88  42.25 

30  38.57  34-75 

40  30.77  27.55 

50 23.17  20.59 

60  16.06  14.16 

70 9-85  8.97 

80 5.22  4.79 

90 2.60  2.48 


The  changes  in  the  death  rate  at  various  age  periods 
that  have  taken  place  in  England  and  Wales  and  Sweden, 
as  set  forth  in  the  following  table,132  also  offer  an  inter- 
esting comparison  with  those  shown  in  the  United  States 
and  emphasise  the  unfavorable  trend  of  mortality  at 
middle  life  in  this  country: 
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Death  Rate  per  1,000  Living 


England  and  Wales  Sweden 

Ages  1846-50  1876-80  1906-10  1846-50  1876-80  1906-10 

15-20 7.3  4.9  3.  4.9  4.6  4.3 

20-25 10.  6.7  4.  7.  6.6  6.3 

25-35 io-5  8.7  5.3  8.9  7.2  6. 

35-45 13.6  134  8.6  14.2  9.3  7.1 

45-55 19-2  19.8  15.5  22.6  14.  10.9 

55-65 33>2  34-9  3i-2  36.9  24.8  20.1 


It  is  plain  to  be  seen  that  the  alleged  slight  increase 
in  death  rate  at  the  older  ages  and  in  the  death  rate  from 
the  so-called  degenerative  diseases  assumes  a different 
aspect  when  contrasted  with  the  substantial  improvement 
shown  by  the  British  and  Swedish  populations  at  all  age 
periods. 

It  is  notable  that  the  death  rate  from  organic  diseases 
is  greater  in  this  country  than  in  England  and  Wales,  and 
that  death  in  the  middle  age  of  life  is  now  likewise  greater, 
although  not  formerly  so.62, 74>  82 


Organic  Heart  Disease  and  Acute  Nephritis  and  Bright’s 
Disease  Death  Rate  per  1,000  Population  by  Age  Groups 
in  the  Registration  Area  1910.  Males  Only — Compared 
with  England  and  (Wales — 191178 


u.  S. 

All  ages  2.548 

2-4 0.240 

5-14 0.247 

15-24 0.367 

25-44 1.080 

45-^4 5-303 

65  and  over 26.23 


England  Excess  of  United  States 
and  Over  England  and  Wales 


Wales 

Per  Cent. 

I.629 

36.06 

O.II5 

52.08 

O.167 

32.38 

O.278 

24.25 

0.715 

33-79 

3-939 

25.72 

14.83 

4346 
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Death  Rate  per  1,000  Population  by  Age  in  the  Registration 
Area78  1910.  England  and  Wales — 1911 


England  Excess  of  United  States 
and  Over  England  and  Wales 
U.  S.  Wales  Per  Cent. 

All  ages 15.96  15-58  2.38 

2-4  9-34  9-96  —6.63 

5-14  3-i2  2.77  11.25 

15-24  5.09  342  32.80 

25-44  8.79  6.39  27.30 

45-64  21.42  20.54  4.10 

65  and  over 85.13  85.65  — .06 


Sir  Arthur  Newsholme,  in  a recent  paper,110  presents 
studies  in  British  mortality  and  mortality  in  the  United 
States  confirming  the  general  thesis  that  there  is  now  an 
increased  death  rate  beyond  middle  life  in  this  country 
and  an  increased  death  rate  from  the  degenerative  dis- 
eases as  compared  to  an  improvement  in  the  death  rate 
in  Great  Britain  at  every  age  period  of  life,  notwithstand- 
ing the  fact  that  the  general  death  rate  in  the  two  coun- 
tries is  approximately  the  same.  While  agreeing  that 
every  effort  should  be  made  to  check  these  tendencies  to 
higher  mortality  in  later  life,  he  is  inclined  to  regard  the 
present  unfavourable  trend  in  the  United  States  as  tem- 
porary and  analogous  to  that  shown  in  Great  Britain  in 
the  decade  1871-1880,  when  the  older  portion  of  the 
English  population  had  not  enjoyed  in  childhood  the  social 
and  sanitary  betterment  which  their  children  enjoyed. 
Whether  or  not  people  now  in  the  later  decades  of  life  in 
this  country  were  less  favourably  situated  with  regard  to 
sanitation,  nutrition,  etc.,  in  their  childhood  than  the 
British  population  of  like  age,  would  seem  to  be  a debat- 
able question.  Newsholme  also  recognises  the  influence 
of  immigration  as  pointed  out  by  Dublin.  He  takes  the 
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optimistic  viewpoint  as  to  generally  improved  underlying 
vitality  under  modern  conditions,  but  does  not  seem  to 
give  sufficient  weight  to  the  overwhelming  testimony  as 
to  the  physical  deficiencies  of  the  British  population  as 
reported  by  very  conservative  and  competent  observers 
among  his  own  countrymen.  He  also  refers  to  the  influ- 
ence of  changes  in  certification  of  causes  of  death.  Proper 
caution  is  often  given,  and  is  emphasised  in  this  book, 
that  changes  in  medical  certification  as  to  the  causes  of 
death  may  influence  the  record.  This  is  an  elementary 
and  obvious  truth  and  anyone  making  statistical  compari- 
sons must  be  careful  to  so  group  the  diseases  studied  as 
to  keep  these  changes  within  the  confines  of  the  group. 
Newsholme’s  suggestion  that  comparisons  be  carried  back 
historically  as  applied  to  a single  disease  does  not  seem 
practical  since  it  is  in  the  reporting  of  single  diseases  that 
the  changes  have  occurred.  In  other  words,  in  following 
back  diseases  of  the  circulation  and  kidneys,  the  increased 
number  of  cases  reported  under  “arteriosclerosis”  owing 
to  changes  in  certification  does  not  affect  the  total  reported 
under  the  main  category.  As  a matter  of  fact,  a certain 
statistical  study  dealing  with  arteriosclerosis  reported  an 
enormous  increase  in  this  disease  which  is  far  beyond  the 
bounds  of  possibility  and  was  not  reflected  in  the  grand 
total  for  the  circulatory  diseases.  This  was  an  example 
of  following  back  a single  disease  instead  of  the  group 
in  which  it  belonged.  In  other  words,  the  group  must  be 
large  enough  to  include  within  its  limits  the  changes  in 
reporting  likely  to  have  occurred. 

Since  the  foregoing  discussion  was  prepared,  the  United 
States  Bureau  of  the  Census  has  issued  a bulletin,  dated 
January  31,  1922,  in  reference  to  the  forthcoming  issu- 
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ance  of  Life  Tables  for  1890,  1901  and  1910,  from  which 
the  following  is  quoted : 

It  is  shown  that  mortality  at  practically  all  ages  is  higher 
among  men  than  among  women.  In  particular  it  appears 
that  the  most  favourable  mortality  in  this  country  is  found 
among  women  living  in  the  rural  districts.  The  rural  classes, 
regardless  of  sex,  enjoy  a much  lower  mortality  for  nearly 
the  entire  range  of  life  than  those  living  in  the  cities.  While 
the  expectation  of  life  both  among  men  and  women  in  most 
classes  has  steadily  increased,  there  is  no  indication  of  any 
definite  lengthening  of  the  span  of  life.  In  other  words, 
while  almost  all  classes  of  persons  are  living  to  an  older 
average  age,  the  limiting  age  of  human  life  does  not  seem 
to  have  advanced. 

In  1901  the  expectation  of  life  among  white  females  at 
birth  was  about  three  years  more  than  among  white  males, 
and  in  1910  the  excess  in  favor  of  the  females  had  increased 
to  almost  three  and  one-half  years.  There  seems  to  have 
been  a general  improvement  for  all  classes  for  the  ages  up 
to  about  age  40  for  men  and  age  50  for  women,  except  for 
the  Negro  population.  Above  these  ages  no  improvement  is 
shown,  and  in  some  cases  the  mortality  at  the  older  ages  in 
1910  was  actually  less  favourable  than  it  was  in  1901. 

The  Life  Tables  for  1910  for  the  original  registration 
states  were  the  first  reliable  life  tables  issued  based  upon 
the  mortality  in  the  registration  states  and,  until  the  recent 
additional  tables  for  1890  (Mass.)  and  1901,  1910  and 
1901- 10  (U.  S.)  were  issued  by  the  Census  Bureau,  could 
only  be  compared  with  separate  life  tables  such  as  those 
of  Massachusetts,  where  the  expectation  of  life  in  the  first 
year  of  life  has  increased  among  males  from  44  years 
(I^93~7)  to  49  years,  and  among  females  from  46  years 
(1893-7)  to  53  years,85  and  New  York  City  where,  since 
1879,  there  has  been  a gain  of  about  10  years  for  males 
and  11  years  for  females. 
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Expectation  of  Life80 — New  York  City 
New  York  City  Health  Department 


Age 

Males 

Females 

1879-81 

1909-11 

1879-81 

1 909- 1 1 

— 5 

39-7 

50.1 

42.8 

53-8 

5 

44-9 

49-4 

47-7 

52.9 

10 

42.4 

45-2 

45-3 

48.7 

15 

38.2 

40.8 

41.2 

44-2 

20 

344 

36.6 

37-3 

40.0 

25 

3U2 

32.7 

34-0 

36.0 

30 

28.2 

28.9 

31.0 

32.1 

35 

25.3 

254 

28.1 

28.4 

40 

22.5 

22.1 

25.2 

24.7 

45 

18.9 

22.4 

21. 1 

50 

17.2 

15-9 

19.4 

17.7 

55 

14.5 

13.2 

16.4 

14.6 

60 

12.2 

10.8 

13-8 

11.8 

65 

9-9 

8.8 

11.2 

94 

70 

8.5 

6.9 

9-3 

7-5 

75 

7-i 

5-3 

7-5 

5-7 

80 

6.2 

4.1 

6-5 

4-5 

85 

5-4 

2.0 

5-5 

2.4 

This  table  shows  gains  in  younger  ages ; losses  in  older 
ages,  but  an  increased  expectation  of  life  at  birth  for 
males  of  about  11  years  in  New  York  City  since  1881. 

In  Sweden  the  expectation  of  life  has  moved  from  41.4 
in  1840  to  55.7  in  1910. 87 

The  charts  on  pages  36-38  and  table  (page  39),  derived 
from  the  United  States  Life  Tables,  issued  in  May, 
1922, 122  afford  comparisons  of  the  expectation  of  life  at 
birth  and  at  middle  life  in  the  United  States  with  those 
of  other  civilised  countries. 

The  table  on  page  40  shows  the  changes  in  the  expecta- 
tion of  life  in  this  country  during  the  past  several  dec- 
ades.123 

It  will  be  noted  that  both  in  Massachusetts  and  the 
United  States  Registration  states  the  trend  is  toward  a 
diminished  longevity  after  age  40 ; indeed  there  is  a slightly 
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diminished  longevity  shown  for  age  35  in  the  registration 
states  and  practically  stationary  longevity  for  age  30. 
Contrast  this  with  the  substantial  increase  in  the  expecta- 
tion of  life  at  age  1-5  and  it  is  easy  to  see  where  the  sav- 
ings in  mortality  have  been  made  which  are  responsible 
for  the  reduction  in  the  general  death  rate  of  which 
health  authorities  are  so  proud.  There  is  little  cause  for 
congratulation  in  the  showing  at  middle  life  and  later, 
especially  as  other  countries  can  show  increased  expecta- 
tion of  life  at  all  age  periods. 

Expectation  of  Life  in  the  Registration  States  and  in 

Massachusetts 

Males 


Age 

Massachusetts 

Registration  States 

1890 

1901 

1910 

1901 

1910 

0-1 

...  42.50 

46.07 

49-33 

47-99 

49.86 

5-6  

...  5I-58 

53-94 

55-20 

54.22 

55-n 

IO-II 

...  48.45 

50.17 

51-14 

50-39 

5i-07 

15-16 

...  44-37 

45-83 

46.71 

46.06 

46.66 

20-21 

. . . 40.66 

41.82 

42.48 

42.03 

42.48 

25-26 

...  37-33 

38.12 

38.51 

38.38 

38.59 

30-31 

...  34.05 

34-46 

34-55 

34-76 

34-70 

35-36 

. . • 30.72 

30.80 

30.72 

3I-I9 

30.94 

40-41 

...  27.37 

27.17 

26.97 

27.65 

27.32 

50-51 

20.15 

1979 

20.70 

20.32 

60-61 

• • • 14-73 

13.90 

I3-42 

14-33 

13-95 

70-71 

• . • 9-35 

8.88 

8.58 

9.02 

8.83 

80-81 

. . • 540 

5-07 

5.07 

5-H 

5.10 

These  figures  would  seem  to  set  at  rest  the  controversy 
as  to  the  mortality  trend  in  this  country  and  support  the 
general  thesis  of  this  book.  A later  bulletin,  dated  Feb- 
ruary 21,  1922,  however,  throws  the  subject  into  some 
confusion  by  calling  attention  to  the  extremely  favourable 
mortality  figures  in  1920  as  compared  with  1910,  as  fol- 
lows : 
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In  every  age  group  the  death  rate  was  lower  in  1920  than 
in  1910,  the  most  pronounced  change  appearing  in  the  rate 
for  infants  under  one  year  of  age,  which  declined  from 
13,084  per  100,000  in  1910  to  9,660  per  100,000  in  1920,  a 
decline  of  about  26  per  cent.  The  death  rate  for  old  people 
above  75  years  of  age  shows  a decrease  of  about  6 per 
cent.,  being  13,490  per  100,000  in  1920  as  against  14,360 
per  100,000  in  1910.  In  1910  the  death  rate  for  infants 
was  almost  as  high  as  it  was  for  old  people  above  75  years 
of  age,  but  in  1920  the  infantile  death  rate  was  only  about 
three-fourths  as  great  as  the  death  rate  in  old  age.  Par- 
ticularly noteworthy  is  the  decrease  from  2,581  to  2,280  per 
100,000  population  in  the  age  group  45  to  74,  a decrease  of 
12  per  cent.,  due  largely  to  much  lower  rates  from  tuber- 
culosis, acute  nephritis  and  Bright’s  disease,  organic  diseases 
of  the  heart,  accidents  and  typhoid  fever. 

As  an  evidence  of  the  hazard  of  accepting  statistics 
without  close  analysis,  we  find  upon  investigation  that  up 
to  and  including  1917  there  was  a continuous  and  heavy 
increase  in  the  death  rate  from  the  organic  diseases,  and 
presumably  at  the  later  periods  of  life  when  these  dis- 
eases are  most  prevalent.  In  1918  the  influenza  epidemic 
swept  through  the  country,  and  the  death  rate  from  pneu- 
monia increased  enormously  (more  than  twice  the  normal) 
sending  the  general  death  rate  up  to  a point  it  had  not 
reached  since  1890  (18  per  1,000).  In  1919  and  1920 
there  was  an  abrupt  and  heavy  decline  in  the  death  rate 
from  pneumonia,  heart  disease  and  other  organic  affec- 
tions, and  this  would  naturally  be  reflected  in  a lowered 
death  rate  at  middle  life  and  later.  It  is  entirely  fair  to 
suppose,  however,  that  this  abrupt  downward  fluctuation 
in  the  death  rate  from  organic  disease  may  to  some  extent 
reflect  a weeding  out  process  due  to  the  high  pneumonia 
death  rate  of  the  epidemic  year,  and  it  would  be  well  to 
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await  further  experience  before  accepting  it  as  establish- 
ing a permanent  change  in  the  mortality  trend. 

Death  Rate  per  100,000  Living  in  the  United  States 

Registration  Area1*4 

1901-05  1906-10  1915  1916  1917  1918  1919 

Diseases  of  the 
Circulatory  Sys- 


tem   161.2  177.7  194.2  198.5  202.4  196.9  174.1 

Cerebral  Haemor- 
rhage, Apoplexy.  69.6  71.7  79.3  81.3  82.9  79.2  77.5 

Bright’s  Disease  of 

the  Kidneys 87.4  87.4  95.8  96.9  99.1  89.5  81.6 

Pneumonia  103.0  83.8  82.9  88.6  99.9  216.4  75-° 


It  is  now  about  ten  years  since  the  life  extension  cam- 
paign against  these  so-called  degenerative  diseases  was 
undertaken,  and  it  would  be  gratifying  to  believe  that 
education  and  more  intensive  preventive  work  was  re- 
sponsible for  this  decline.  But  we  must  await  the  life 
tables  for  1920  to  1930  for  full  information  and  a clear 
message  on  this  subject.  Comparisons  of  one  census  year 
with  another  are  always  hazardous  unless  the  intervening 
years  are  studied  and  the  general  movement  of  mortality 
traced.  It  is  quite  possible  that  the  lower  rates  of  1919, 
1920  and  1921  are  due  to  anticipated  mortality  in  1918, 
inasmuch  as  the  general  death  rate  for  that  year  was 
about  one-third  greater  than  for  the  previous  five  years. 

Since  the  above  discussion  was  written,  the  following 
important  evidence  supporting  the  conclusions  expressed 
has  been  presented  in  the  Statistical  Bulletin  of  the  Met- 
ropolitan Life  Insurance  Company  for  April,  1922 : 125 

There  have  been  marked  increases  in  the  death  rates  for 
heart  disease,  Bright’s  disease  and  apoplexy  in  recent 
months  among  the  Industrial  policyholders  of  the  Metro- 
politan Life  Insurance  Company.  * * * By  March  the  rate 
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for  organic  heart  disease  had  reached  168.2  per  100,000, 
one  of  the  highest  figures  ever  recorded  in  any  one  month 
among  Metropolitan  Industrial  policyholders.  The  March 
rates  for  chronic  nephritis  (87.5)  and  for  apoplexy  (75.8) 
are  both  the  highest  registered  for  those  diseases  since 
March,  1920. 

These  are  startling  items  in  the  recent  public  health  situ- 
ation which  had  been  replete  with  favourable  developments. 
The  declining  rates  for  these  “degenerative”  diseases  were 
everywhere  attracting  attention.  Subsequent  to  the  great 
influenza  pandemic  the  mortality  from  each  dropped  ma- 
terially, even  falling  below  the  level  of  years  prior  to  the 
pandemic.  The  rates  for  November  last  year  were  the  first 
indication  of  a serious  change  in  the  situation.  Later,  in 
January,  February  and  March  the  high  rates  were  obviously 
related  in  some  degree  to  the  influenza,  which  was  very 
widely  prevalent.  But  certainly  the  November  and  December 
figures  were  not  so  related.  It  is  true  that  the  increases  in 
the  heart  disease,  nephritis  and  apoplexy  death  rates  were 
larger  in  January,  February  and  March  and  that  the  presence 
of  influenza  was  undoubtedly  the  major  factor  in  these 
increases ; but  the  evidence  points  to  the  probability  that  it 
was  not  the  sole  factor  responsible  for  the  large  increases 
in  the  mortality  from  these  organic  conditions.  This  thought 
is  also  confirmed  by  the  continuation  of  these  high  rates  in 
recent  weeks  when  there  has  been  little  influenza. 

Developments  of  the  rest  of  the  year  will  be  awaited 
with  much  interest.  Will  these  higher  death  rates  for  or- 
ganic heart  disease,  chronic  nephritis  and  cerebral  hemor- 
rhage continue?  Will  the  increase  noted  by  the  Metropoli- 
tan among  the  wage-earning  group  of  the  population  of  our 
cities  be  recorded  also  for  the  general  population  in  the 
cities  and  in  the  rural  districts?  Have  any  age  groups  been 
affected  to  a greater  extent  than  others?  We  have  not  as 
yet  the  data  that  must  be  obtained  before  these  questions 
can  be  answered. 

It  is  obvious  that  the  situation  with  respect  to  these  “de- 
generative” diseases,  especially  heart  disease,  is  becoming 


44 


HEALTH  BUILDING 


more  and  more  grave  and  that  the  very  serious  attention 
of  health  authorities  to  this  subject  is  called  for.  Heart 
disease  and  its  related  organic  disturbances  are  definitely 
taking  the  place  of  tuberculosis  and  the  infections  as  leading 
items  in  the  mortality  of  the  population. 

A later  bulletin  126  presents  the  life  tables  for  1901  and 
1910  issued  by  the  Bureau  of  the  Census,  and  also  life 
tables  compiled  by  the  Statistical  Department  of  the  Met- 
ropolitan Life  Insurance  Company  for  1920.  These  show 
very  clearly  the  unfavourable  trend  of  mortality  for  1901- 
1910  at  middle  life  and  later,  and  the  favourable  changes 
for  1920.  I cannot  emphasise  too  strongly  the  importance 
of  accepting  with  reserve  the  record  of  1920  which  may 
reflect  a catharsis  in  1918  of  organically  impaired  lives  at 
middle  life  and  later,  in  fact  at  all  ages. 

Death  Rates  per  1,000  and  Complete  Expectation  of  Life 
Original  Registration  States,  1901,  1910  and  1920 

1901  * 1910  * 1920  * 


Death 

Complete 

Death 

Complete 

Death 

Complete 

Rate 

Expecta- 

Rate 

Expecta- 

Rate 

Expecta- 

per 

tion  of 

per 

tion  of 

per 

tion<  of 

Age 

1,000 

Life 

1,000 

Life 

1,000 

Life 

0.  . . . 

. . 124.48 

49.24 

II4.62 

51-49 

90.II 

**  54-29 

5 • • • • 

. . 6.05 

54.98 

4.66 

56.21 

4-43 

57.19 

10. . . . 

2.67 

51.14 

2.27 

52.15 

2.12 

53-o6 

15  • • • • 

. . 3.07 

46.81 

2.84 

47-73 

3-13 

48.66 

20. . . . 

. . 5.89 

42.79 

4.68 

43-53 

4.68 

44-54 

30. •• • 

• • 7-97 

35.51 

6.51 

35-70 

6.55 

36.80 

40. . . . 

. . 10.10 

28.34 

9-39 

28.20 

7-94 

29.14 

50.... 

. . 14.59 

21.26 

14.37 

20.98 

12.76 

21.54 

60 ... . 

. . 27.02 

14.76 

28.58 

14.42 

25.66 

14.69 

70. . . . 

• • 56.41 

9-30 

59-52 

9.11 

59-48 

9.13 

80.... 

• • 127.23 

5.30. 

130.28 

5-25 

128.88 

5-32 

90.... 

..  252.95 

2-95 

249.62 

3-03 

247.63 

3.02 

100 

• • 453*73 

I.58 

401.91 

1.85 

398.70 

1.87 

* The 

tables  for 

1901  and  19x0 

were  copied  from  the 

United 

States  Life 

Tables.  The  table  for  1920  was  constructed  by  the  Statistical  Bureau  of 
the  Metropolitan  Life  Insurance  Company  from  advance  data  on  population 
and  deaths  supplied  by  the  Bureau  of  the  Census. 

**  Later  and  more  complete  statistics  compiled  by  the  Bureau  of  the 
Census  for  the  same  area  show  an  expectation  of  55.16. 
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In  the  Statistical  Bulletin  for  September,  1922,  issued 
by  the  Metropolitan  Life  Insurance  Company,  the  matter 
of  the  increasing  death  rate  from  the  degenerative  diseases 
is  again  discussed  and  some  very  significant  figures  pre- 
sented. It  is  pointed  out  that  at  ages  45-64  there  has 
been  an  increase  of  12.3  per  cent,  in  the  general  mor- 
tality rate  among  industrial  policyholders  and  an  increase 
in  the  death  rate  from  organic  heart  disease  of  21  per 
cent,  during  the  first  six  months  of  1922.  The  chart  on 
page  46  throws  considerable  light  on  these  questions  and 
brings  into  more  prominent  relief  the  important  factors 
involved.  There  is  clearly  demonstrated  the  following 
facts : 

(1)  A marked  increased  in  the  death  rate  from  the 
degenerative  diseases  up  to  and  including  the  year  1917. 

(2)  A remarkable  drop  in  the  death  rate  in  1919. 

(3)  A subsequent  rise  in  the  death  rate  in  1920. 

What  seems  to  have  been  overlooked  by  many  of  these 

discussions  is  the  upward  trend  in  the  first  7/10  of  the 
decade  1910- 1920.  This  has  not  been  mentioned  in  any 
discussion  of  the  subject  and  it  does  not  justify  the  im- 
plication thrown  out  by  certain  writers  128  that  there  has 
been  a gradual  improvement  in  the  mortality  from  these 
diseases  in  the  decade  1910-1920. 

British  Mortality  Statistics  support  to  a certain  degree 
my  contention  that  the  low  mortality  of  1919  and  1920  is 
compensatory,  not  only  for  the  younger  age  groups  but 
for  ages  45  to  55.  I realise  that  the  British  statistics  must 
be  accepted  with  reserve,  inasmuch  as  it  is  only  the  civil 
population  that  was  included  in  the  years  1915  to  1918 
inclusive. 

Note  that  among  males  the  changes  are  similar  to  those 
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England  and  Wales 
Death  Rate  per  Million  Living133 


Diseases  of : 

Heart  

Blood  vessels 
Kidneys  .... 


General  Death  Rate 
(males)  


Males 

1917 

1918 

1919 

1914 

1913 

1827 

1536 

1453 

r442 

546 

1352 

506 

1173 

392 

1084 

470 

3901 

3685 

3101 

3007 

15.9 

19.8 

14.8 

13.7 

England  and  Wales 
Death  Rate  Age  per  1000  Living134 

Males 


*5  to  45. 
45  to  55. 
55  to  65. 


T9i  7 1918 

8-5  14.7 

*44  16.8 

294  29.6 


1919 

6.6 

14.5 

27.8 


1914 
• • • 
15-5 

314 


England  and  Wales 
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Diseases  of: 

Heart  

Blood  vessels 
Kidneys 


Persons 
1917  1918 

1666  1580 

1219  1149 

4i9  388 


!9i9  1914 
1514  1490 
1132  1078 
341  431 


General  Death 
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13,5  H.i  13.3  13.7 
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The  evidence  regarding  the  apparent  increase  in  the 
mortality  of  adult  life  is  not  alarming  or  indicative  of  a 
national  menace;  but  strongly  suggestive  of  the  urgency 
of  a more  scientific  study  of  the  so-called  degenerative 
diseases  and  the  best  available  methods  regarding  their 
prevention  and  control.  This  conclusion  applies  with  special 
force  to  the  so-called  preferential  diseases  of  old  age,  of 
which  cancer  is  the  most  important.  There  can  be  no  serious 
question  of  doubt  for  illustration  as  regards  the  increase 
in  the  mortality  from  cancer  during  the  present  generation 
and  the  practical  urgency  of  a nation-wide  interest  in  every 
possible  means  of  medical  and  surgical  control.  The  same 
conclusions  apply  to  the  affections  of  the  circulatory  and 
urinary  organs,  which  are  decidedly  more  common  in  a 
fatal  form  in  early  old  age  than  would  seem  necessary  in 
the  light  of  modern  medical  progress  and  personal  hygiene. 

To  sum  the  matter  up,  the  safest  course  for  those  acting 
in  the  interest  of  public  health  is  not  to  be  lulled  into 
security  or  self-satisfaction  by  the  improvement  in  the 
general  death  rate  but  to  bear  in  mind  the  internal  dis- 
tribution of  the  death  rate  and  move  vigourously  to  com- 
bat the  chronic  organic  maladies  that  limit  the  working 
span  and  are  not  now  so  systematically  attacked  as  are 
typhoid,  tuberculosis  and  venereal  diseases.62’  74 


CHAPTER  V 


THE  EXTENT  OF  DISABLING  ILLNESS 

From  the  death  rates  we  turn  to  the  sickness  rates  for 
further  light  on  the  condition  of  the  population. 

Morbidity  rates  are  sadly  needed  and  this  is  the  next 
great  step  that  must  be  taken  in  vital  statistics.  Complete 
morbidity  rates  comparable  to  death  rates  would  give  a 
far  better  picture  of  the  physical  state  of  the  nation  than 
death  rates  alone. 

In  the  report  on  National  Vitality  prepared  by  Pro- 
fessor Irving  Fisher  for  the  National  Conservation  Com- 
mission appointed  by  President  Roosevelt  in  1909,  it  is 
stated  that  there  are  about  3,000,000  persons  seriously 
ill  at  all  times  in  the  United  States  and  that  42  per  cent, 
of  this  illness  could  be  prevented  with  a resultant  exten- 
sion of  life  of  over  15  years.83 

Even  in  the  short  period  of  time  since  that  report  was 
issued  a considerable  measure  of  this  prediction  has  been 
fulfilled.  The  estimate  of  13  days  annual  loss  from  ill- 
ness must  now  be  reduced  at  least  one-third.  The  expec- 
tation of  life  has  actually  been  extended  about  nine  years 
since  the  period  covered  by  the  tables  available  in  1909 
(Massachusetts  1893-97).  ( vide  p.  35.) 

Whilst  it  is  not  now,  and  never  has  been,  possible  to 
collect  complete  and  mathematically  accurate  morbidity 
statistics  for  the  entire  country,  nevertheless  critical 
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studies  of  special  groups  in  the  population  enable  us  to 
approximate  the  morbidity  rate  in  the  general  population 
and  in  industry.  Changes  that  have  taken  place  in  the 
death  rates  from  some  of  the  principal  diseases  which 
contributed  to  the  morbidity  rate  when  the  report  on 
National  Vitality  was  issued,  furnish  consistent  and  con- 
firmatory evidence  of  the  fact  suggested  by  the  sickness 
surveys  herein  quoted,  that  there  is  now  less  disability 
and  sickness  present  than  there  was  even  fifteen  years  ago. 

Investigations  of  the  United  States  Commission  on 
Industrial  Relations  88  in  1913-15,  which  cover  a survey 
of  the  sickness  prevalent  among  approximately  a million 
workers  of  representative  occupations,  revealed  an  average 
loss  to  more  than  30,000,000  American  wage-earners  of 
about  9 days  per  year. 

The  Social  Insurance  Commission  of  California,89  re- 
porting in  1917,  estimated  an  average  annual  loss  to  wage- 
earners  on  account  of  sickness  of  6 days. 

The  Dallas  Wage  Commission  90  in  1919  estimated  an 
average  loss  of  6.8  days. 

Ernst  C.  Meyer  of  the  Rockefeller  Foundation  esti- 
mates the  sickness  rate  based  on  various  sickness  surveys 
as  25  per  1,000  or  about  2,600,000  seriously  ill  at  any  one 
time  in  the  United  States.91 

Perhaps  the  most  intensive  and  comprehensive  investi- 
gation 93  of  this  type  was  carried  on  by  the  Metropolitan 
Life  Insurance  Company  through  a sickness  census  of 
policyholders  and  others  of  similar  social  and  economic 
status,  that  is,  people  of  small  means  employed  in  indus- 
trial life.  This  investigation  covered  579, 197  white  per- 
sons. In  Rochester;  North  Carolina;  Trenton;  Boston; 
Chelsea  Neighbourhood,  New  York;  cities  of  Pennsyl- 
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vania;  cities  of  West  Virginia;  Pittsburgh,  Pa.;  West 
Virginia ; and  Kansas  City,  Mo. ; the  disabling  sick  rate 
for  the  working  year  was : 


Males  18.7  per  1,000 

Females  18.8  per  1,000 


The  average  worker’s  time  of  sickness  (working  year) 
was : 

Males  6.8  days 

Females  6.9  days 

These  rates,  of  course,  varied  with  the  age  of  the  in- 
dividual and  just  as  consistently  as  does  the  death  rate  or 
the  rejection  rate  for  military  service. 

The  chart  on  page  52  exhibits  this  curve  and  should  be 
compared  with  the  charts  herein  produced  showing  the 
curve  of  the  death  rate  and  the  curve  of  the  military  re- 
jection rate. 

It  will  be  noted  that  the  sickness  rate  at  age  35  to  44  is 
nearly  double  the  rate  for  15  to  24,  a difference  closely 
approximating  that  found  in  the  mortality  tables  and  in 
the  tables  exhibiting  the  rejection  rate  or  the  actual  physi- 
cal status  of  individuals  at  those  ages. 

In  the  report  on  this  investigation  compiled  by  Margaret 
L.  Stecker  for  the  National  Industrial  Conference  Board, 
it  is  stated : 

If  these  rates  hold  true  for  the  total  industrial  population 
of  the  country,  it  may  be  said  that,  broadly  speaking,  over 
2^4  per  cent,  of  American  wage-earners  are  constantly  so 
sick  as  to  be  incapacitated  for  the  ordinary  pursuits  of  life. 
This  means  a permanent  morbidity  roll  of  hundreds  of 
thousands  among  industrial  workers  alone,  with  an  economic 
loss  running  into  hundreds  of  millions  of  dollars.  The 
social  loss,  unmeasurable,  is  also  very  great. 
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Sydenstricker  is  of  the  opinion  that  between  8 and  9 
days’  annual  loss  from  sickness  is  a justifiable  estimate 
based  on  the  United  States  public  health  investigations.118 

Official  commissions  investigating  sickness  conditions 
in  Ohio  and  Illinois  in  1919,  found  that  the  loss  of  time 
by  wage-earners  will  average  between  8 and  9 days  per 
year  for  each  wage-earner  in  the  entire  group.94, 95 

A special  committee  of  the  American  Medical  Associa- 
tion 96  in  a report  in  1919,  referring  to  industrial  loss  due 
to  sickness  says: 

If  2 per  cent,  of  the  38,1 67,336  persons  gainfully  employed 
in  the  United  States  are  constantly  suffering  from  actually 
disabling  illness  and  an  additional  1.5  per  cent,  are  seriously 
ill,  although  still  at  work,  we  have  a total  of  1,335,856  em- 
ployed persons  ill  at  any  given  time.  An  average  of  9 days 
lost  from  work  each  year  by  each  employee  may  not  seem  a 
particularly  long  period,  until  we  realise  that  the  38,000,000 
employed  persons  and  the  industries  which  employ  them  are 
losing  each  year  at  least  342,000,000  days  because  of  illness, 
at  least  half  of  which  is  preventable. 

In  seeking  for  specific  explanation  of  the  difference 
between  the  morbidity  estimates  in  the  report  on  National 
Vitality  and  those  exhibited  in  later  studies,  we  find  that 
since  1907  there  has  been  a fall  in  the  death  rate  from 
tuberculosis  in  the  registration  area  of  18  per  cent.  There 
has  been  a fall  in  the  death  rate  from  typhoid  in  the  same 
period  of  55  per  cent.  As  the  combined  death  rate  in  1907 
from  these  diseases  was  2.32  per  thousand,  this  fall  in  the 
death  rate  from  these  diseases  alone  would  reflect  a very 
substantial  improvement  in  the  morbidity  rate.  The  fall 
in  the  general  death  rate  in  the  registration  area  since  that 
year  (1907  to  1920)  is  2.9  per  thousand,  indicating  a 
saving  of  300,000  lives  in  1920  and  an  equivalent  saving 
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of  600,000  in  morbidity.  The  sickness  rates  actually  de- 
termined in  the  later  studies  (22.5  per  1,000  for  those 
over  1 year)  would  justify  an  estimate  of  approximately 
2,400,000  people  continually  ill  instead  of  3,000,000. 

The  significance  of  these  mortality  and  morbidity 
changes  lies  in  the  fact  that  they  are  confined  largely  to 
epidemic  and  communicable  diseases  which  have  felt  the 
influence  of  public  health  education  and  better  commu- 
nity hygiene.  There  is  no  evidence  that  the  chronic  or- 
ganic diseases  that  are  less  acute  and  disabling  in  the 
early  working  periods  but  nevertheless  figure  heavily  in 
the  death  rate  and  in  impairing  physical  efficiency,  have 
decreased  in  the  period  of  time  discussed.  It  has  been 
shown  in  the  tables  already  exhibited  in  this  volume  that 
a substantial  increase  in  the  mortality  from  these  chronic 
diseases  has  been  steadily  going  on  during  the  past  twenty 
years  and  the  importance  of  making  scientific  knowledge 
and  guidance  available  to  the  community  for  checking 
these  tendencies  is  quite  clearly  shown  by  such  studies.  I 
have  mentioned  the  sharp  downward  fluctuation  in  the 
death  rates  from  these  maladies  in  1919  and  analysed  the 
possible  causes. 


CHAPTER  VI 


POSSIBILITY  OF  FURTHER  EXTENDING 
THE  LIFE  CYCLE,  THE  HEALTH  CYCLE 
AND  THE  WORK  CYCLE,  AND  LOWERING 
THE  MORBIDITY  RATE 

These  fluctuations  in  mortality  and  in  the  morbidity 
rate  from  certain  types  of  disease  add  consistent  support 
to  the  principle  derived  from  clinical  observation,  labora- 
tory observation  and  biological  research  that  the  life  cycle 
'of  man  is  not  fixed.  By  modification  of  the  environment, 
the  nurture  and  protection  of  various  types  of  organisms, 
their  life  cycles  have  been  enormously  prolonged — in  the 
case  of  the  fruit  fly  900  times.69,  70’  97,  98,  99,  100, 101*  102,  103 
{vide  p.  58.) 

There  are,  of  course,  no  absolutely  dependable  life 
tables  for  the  whole  population  of  one  hundred  years 
ago,  and  comparisons  with  such  remote  periods  are 
always  hazardous ; but  as  a rough  approximation,  we 
may  compare  the  present  expectation  of  life  of  55  years 
at  birth  with  that  shown  in  the  Wigglesworth  Life  Table 
covering  various  New  England  sections  in  1789,  which 
showed  on  corrected  data  an  expectation  at  birth  of  35.7 
years.  This  would  warrant  the  broad  conclusion  that 
nearly  20  years  have  been  added  to  the  expectation  of 
life  at  birth  in  the  past  century.  Most  of  this  gain,  how- 
ever, has  been  at  ages  under  five.  There  still  remains  a 
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wide  margin  for  improvement  even  in  this  age  group,  and 
certainly  in  the  middle-aged  and  elderly  groups,  which 
have  shown  no  increase  in  the  life  expectation. 

While  it  is  wholly  beyond  the  bounds  of  possibility  to 
extend  the  human  life  cycle  to  the  same  degree  that  it 
has  been  extended  in  the  lower  organisms,  yet  the  factors 
that  shorten  the  human  life  cycle  are  practically  identical 
with  those  which  have  been  successfully  combated  in  deal- 
ing with  the  lower  organisms. 

These  factors  may  be  grouped  under  the  following 
categories  and  will  be  found  to  cover  every  type  of  influ- 
ence that  tends  not  only  to  shorten  human  life  but  to  pro- 
duce physical  impairment  and  lower  the  working  capacity : 

The  Causes  of  Old  Age,  Physical  Failure,  Sickness 

and  Death 

Heredity:  always  influential  and  sometimes  definitely  and 
hopelessly  limiting  the  life  span. 

Infection:  acute  or  chronic,  by  bacteria  or  parasites — prob- 
ably the  most  potent  cause  of  disease. 

Poison:  from  within  or  without;  drugs,  occupational  poison- 
ing, endocrine  (glandular)  or  other  organic  or  cellular 
changes  releasing  poisons  or  interfering  with  their  elimina- 
tion or  destruction;  protein  sensitisation. 

Food  Deficiency : general,  as  in  a lack  of  sufficient  food;  or 
specific,  as  in  a lack  of  some  particular  food  substance — 
mineral,  vitamin,  amino-acid,  regulating  food. 

Food  Excess:  general,  as  in  over-eating;  or  specific,  as  in 
excessive  consumption  of  meat,  sugar,  starches. 

Air  Deficiencies  or  Defects:  lack  of  air  or  lack  of  oxygen 
seldom  exists;  but  high  temperature,  lack  of  motion  and 
excess  of  humidity  frequently  exist  and  depress  the  or- 
ganism. 

Hormone  Deficiency : as  in  endocrine,  or  other  organic  de- 
ficiencies— a lack  of  some  substance  or  group  of  substances 
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not  yet  identified,  whose  function  is  to  stabilise  the  tissues 
in  a state  of  health. 

Hormone  Excess:  as  in  the  opposite  states  of  endocrine 
over-activity. 

Physical  Trauma:  an  obvious  factor  in  life  destruction,  yet 
even  physical  over-work  is  not  so  often  the  cause  of 
organic  strain  or  injury  as  was  formerly  thought.  The 
yielding  organ  is  probably  already  damaged  by  infection  or 
poison. 

Psychic  Trauma:  this  is  becoming  more  thoroughly  under- 
stood. While  here,  too,  we  must  look  for  underlying 
physical  insufficiencies,  inherited  or  acquired,  it  is  no  doubt 
true  that  the  psyche  may  become  so  profoundly  injured 
as  to  react  upon  the  physical  state  and  shorten  life.  Fear, 
grief  and  emotional  excess  are,  however,  more  destructive 
than  mental  effort  or  mental  work. 

Physical  Apathy:  lack  of  muscular  effort  and  faulty  mus- 
cular development  due  to  increasingly  sedentary  nature  of 
our  work  are  justly  charged  with  degenerative  effects. 
Psychic  Apathy:  this  is  evidently  the  cause,  as  well  as  the 
result  of  failing  physical  powers;  lack  of  interest  in  life 
induces  physical  apathy  with  its  attendant  evils. 

These  are  the  factors  that  must  be  dealt  with,  not  only 
in  extending  human  life  but  in  fully  utilising  its  latent 
powers.  Their  relative  importance  in  impairing  the  health 
of  the  worker  and  the  economic  waste  incident  to  our 
failure  to  combat  them  with  the  full  resources  of  science 
will  be  fully  covered  under  appropriate  sections  of  this 
book. 

Note  that  time  does  not  appear  in  these  categories  and 
it  would,  of  course,  be  absurd  to  place  it  there.  It  has 
nothing  whatever  to  do  with  the  changes  that  come  about 
in  the  course  of  time.  Neither  does  wear  and  tear  appear 
there.  While  the  human  organism  has  very  properly  been 
compared  in  some  respects  to  a machine,  it  differs  radi- 
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cally  from  an  inanimate  machine  in  that  in  a state  of  com- 
plete health,  with  adequate  nourishment,  there  is  provi- 
sion in  the  body  for  maintenance  of  parts.  Such  wear  and 
tear  as  there  may  be  is  included  under  psychic  and  physi- 
cal trauma.  The  body  does  not  simply  wear  out ; it  is 
infected  out,  poisoned  out,  starved  out,  or  deficiencied  out. 
So  far  as  the  individual  is  concerned,  heredity  may  pro- 
foundly influence  the  quality  of  his  tissues,  his  organs 
and  his  underlying  resistance. 

Admitting  that  there  is  some  factor  in  the  germ  plasm 
that  influences  the  life  cycle,  it  can  only  be  a physico-chem- 
ical influence  conceivably  subject  to  modification  or  con- 
trol, as  has  been  demonstrated  in  other  organisms.  We 
have  the  classic  instance  of  Carrel’s  100, 101  experiment  on 
the  cells  of  the  chicken  embryo.  In  that  experiment 
simple,  undifferentiated  tissue  cells  have  for  ten  years  been 
kept  alive  and  growing  by  protecting  them  from  the  influ- 
ences named  under  the  categories  I have  mentioned.  That 
is,  these  cells  were  protected  from  infection,  from  poison 
and  from  trauma ; they  were  properly  nourished,  and  they 
apparently  have  an  indefinite  lease  of  life. 

Recent  experiments  along  this  line  have  been  carried 
out  by  Loeb  98  and  others  on  the  fruit  fly,  already  cited 
as  an  instance  of  artificial  control  of  the  life  cycle.  In  the 
case  of  the  fruit  fly,  however,  we  have  a fairly  complex 
organism  whose  life  cycle  has  been  increased  900  times 
by  the  lowering  of  the  temperature  20°  Centigrade  and 
slowing  down  the  chemical  reactions  in  the  body.  The 
fruit  fly  differs  from  the  human  organism  in  that  it 
takes  on  the  temperature  of  its  environment  and  is  sus- 
ceptible to  such  control.  This  organism  was  likewise  pro- 
tected from  adverse  factors  in  the  environment,  especially 
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from  infection,  by  placing  the  eggs  in  a solution  of  bi- 
chloride of  mercury,  and  the  final  demise  of  the  organism 
has  been  described  as  physiological  death  or  the  end  of  a 
chemical  reaction  slowed  down  and  retarded  by  a lowered 
temperature.  Death  in  the  human  organism  is  a condi- 
tion of  acidosis,  so  that  in  a certain  sense  the  life  of  man 
may  be  described  as  a chemical  reaction  ending  in  acidosis 
and  death.  It  has  been  figured  by  Loeb  that  if  the  same 
method  that  was  applied  in  the  case  of  the  fruit  fly  could 
be  applied  to  man,  his  life  could  be  prolonged  to  1,900 
years.  This  sounds  fantastic,  but  it  is  not  a prediction; 
it  is  simply  the  declaration  of  a principle,  a principle  that 
opens  the  door  to  science  and  human  endeavour.  In  the 
case  of  the  fruit  fly,  death  was  actually  pathological,  as  it 
always  is  in  man.  The  chemical  state  of  the  tissues,  the 
influence  of  toxic  substances  formed  and  accumulated 
within  its  body  finally  killed  this  organism  that  had  been 
aseptic  at  birth  and  always  in  an  aseptic  environment,  as 
shown  by  control  experiments. 

The  life  cycle  of  the  tadpole  can  be  profoundly  altered 
by  feeding  thyroid  extract.  Certain  organisms,  such  as 
the  ephemera,  live  but  a day  because  of  faulty  structure. 
Earthworms  have  been  kept  for  ten  years ; the  fresh  water 
mussel  may  live  40  years ; a turtle  200  years ; and  the 
ancient  dinosaur  was  thought  to  have  a life  cycle  of  800 
years. 

The  life  of  the  unfertilised  egg  of  the  star  fish  and  of 
the  sea  urchin,  ordinarily  brief,  can  be  prolonged  by  re- 
ducing the  supply  of  oxygen. 

The  California  redwood  tree  is  practically  immortal, 
whilst  other  plants,  the  annuals,  die  after  fructification, 
and  yet  in  the  case  of  senotheras,  DeVries  showed  that  by 
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cutting  the  stem  sufficiently  early,  the  plants  are  induced 
to  develop  new  buds  at  the  base  and  these  buds  survive 
winter  and  resume  growth  the  following  spring. 

We  have  always  to  admit  the  possibility  of  dissipation 
of  energy  and  geologic  change  ultimately  abolishing  all 
forms  of  life.  I merely  cite  these  instances  to  show  the 
philosophic  validity  of  the  postulate  that  human  life  may 
be  indefinitely  extended. 

That  the  human  life  cycle  is  subject  to  wide  variation, 
according  to  conditions  determined  either  by  heredity  or 
environment,  is  easily  demonstrable.  An  infection  lead- 
ing to  valvular  heart  defect,  if  it  does  not  kill,  places  the 
individual  in  a class  with  from  50  to  150  per  cent,  extra 
mortality.  Other  conditions,  often  loosely  regarded  as  not 
materially  shortening  life,  have  been  shown  by  medico- 
actuarial  studies  of  2,000,000  insured  lives  in  this  country 
to  have  a very  profound  influence.  Syphilis,  with  a his- 
tory of  thorough  treatment  and  apparently  cured  ten  years 
prior  to  application,  shows  a mortality  of  more  than 
double  the  normal ; gout,  within  five  years,  shows  90  per 
cent,  extra  mortality;  rapid  pulse,  90  to  100,  no  other  im- 
pairment or  assignable  cause,  72  per  cent,  above  the  nor- 
mal ; rapid  pulse,  100  or  more,  105  per  cent,  above  the 
normal.  At  age  45,  50  pounds  overweight,  shows  50  per 
cent,  extra  mortality ; 70  pounds  overweight,  75  per  cent, 
extra  mortality.  Average  weights  at  age  45  show  a mor- 
tality 5 per  cent,  above  the  optimal  rate,  which  is  found 
at  20  pounds  under  the  average  weight.  So  much  for 
your  average  man ! 
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THE  POSSIBLE  SAVINGS  FROM  PERIODIC 
EXAMINATION  AND  HEALTH 
SUPERVISION 

Can  the  possible  economic  and  human  savings  from  the 
practical  application  of  these  principles  be  given  quantita- 
tive expression  ? The  following  exhibit  answers  this  ques- 
tion conservatively: 

Demonstration  of  Possible  Savings  from  Health  Supervision 
and  Periodic  Physical  Examination  80’ 104 

Expected  mortality  per  1,000  in  population  examined; 

conservative  figure  for  average  population  at  work.  . io  lives 
Probable  number  of  sub-standard  or  physically  im- 
paired lives  per  1,000  in  population  examined 300  lives 

Expected  mortality  without  examination  per  300  sub- 
standard lives 6 lives 

Probable  mortality  with  examination  per  300  sub- 
standard lives 3 lives 

Mortality  saving  (lives  per  annum)  in  sub-standard 

group  3 lives 

Add  at  least  one  life  saved  in  standard  group 1 life 

Economic  value  of  average  life $5, 000 

Formula  of  Dublin  and  Whitney  based  on  exact 
computation  of  basic  factors,  increment  of 
wealth,  etc.  Value  of  1 year  of  life  $100x50 
(average  lifetime) — $5,000,  economic  value  of 
average  life.81’ 106 

Mortality  gain  to  state  for  each  1,000  examined  (4 

lives  x $5,000) 84  20,000 

Assuming  2 people  constantly  ill  for  each  death  occur- 
ring in  group,  the  saving  of  4 lives  means  the  elim- 
ination of  8 cases  of  chronic  illness  from  the  group, 
or  a reduction  of  8 x 365,  or  2,920  days  of  illness. 

At  a medical,  nursing  and  extra  diet  cost  for  illness 

of  $3  per  day,  the  saving  equals  about 9,000 


Profit  to  state  and  community  per  1,000  of  population. . $29,000 
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Applying  this  factor  to  a population  of  105,000,000,  which  would 
exclude  the  extremely  aged  and  infirm  who  would  not  come  under 
the  operation  of  these  formulae,  we  have  the  following  exhibit : 

105,000,000  x $29  equals  about $3,045,000,000 

What  would  be  the  cost  of  applying  a system  of 
periodic  examination  to  the  entire  population? 

If  there  were  thorough  organisation  of  such  work 
the  cost  would  not  exceed  $5  per  individual — a 


total  of 525,000,000 

Leaving  an  economic  balance  of $2,520,000,000 


Assuming  that  one-third  of  the  sub-standard  cases 
revealed  by  these  examinations  or  about 
10,000,000  required  medical,  surgical  or  dental 
treatment  at  a cost  of  $100  per  case,  the  cost  of 


this  repair  work  would  aggregate 1,000,000,000 

Leaving  a net  margin  of  economic  gain  of $1,520,000,000 

Also  excess  dividends  in  : 

Health 

Happiness 


Satisfaction  in  living 
Prevention  of  pain 
Prevention  of  sorrow 
Prevention  of  discontent,  and 
Industrial  unrest. 

It  should  be  remembered  that  these  formulae  are  de- 
rived from  actual  experience  in  carefully  studied  groups 
and  are  not  based  upon  mere  estimates  by  authorities. 
They  agree,  however,  in  many  particulars  with  the  expert 
opinion  grouped  in  the  Report  on  National  Vitality,  where 
a probable  economic  loss  of  $1,500,000,000  from  prevent- 
able diseases  and  death  was  estimated.83 

It  was  then  stated  that  this  estimate  was  very  conserva- 
tive and  might  well  be  exceeded  by  the  loss  from  tubercu- 
losis alone  which  had  been  figured  at  $1,000,000,000  an- 
nually. A recent  analysis  of  the  question  by  Dublin  and 
Whitney  gives  the  annual  loss  from  the  tuberculosis 
death  rate  alone  of  more  than  $500,000,000  exclusive  of 
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such  items  as  sickness  costs.81  The  annual  loss  from  ty- 
phoid fever  is  $i35,ooo,ooo.106 

The  figures  herein  presented  relate  to  savings  that 
have  been  effected  in  representative  groups  solely  by  the 
operation  of  a system  of  periodic  examination,  general 
instruction  and  guidance  in  hygiene  and  information  as 
to  needed  medical  treatment.  The  saving  from  other 
causes  such  as  public  health  administration  is,  of  course, 
not  included. 

To  these  possible  savings  from  analysing  the  human 
organism  and  instructing  it  in  self-government  must  be 
added  the  possible  savings  from  community  hygiene,  from 
state  and  federal  organisation  for  protection  of  the  mass 
of  citizens  from  epidemic  infection,  from  endemic  infec- 
tion, from  impure  food;  the  organisation  of  industry 
to  improve  the  environment  of  the  worker,  safety  pro- 
visions and  safety  education.  The  influence  herein  dealt 
with  has  been  chiefly  that  of  personal  hygiene  and 
guidance. 

With  better  organised  facilities  in  the  medical  pro- 
fession to  follow  up  and  co-operate  with  the  agencies, 
whether  private,  state  or  national,  that  provide  these 
periodic  examinations,  a much  greater  saving  could  be 
accomplished. 

The  experiential  sources  of  information  on  which  these 
statements  are  based  are  as  follows: 

1.  The  degree  of  impairment  or  sub-standard  physical  con- 
dition in  the  population  is  known  through : 

( a ) Physical  examination  of  250,000  people  by  the 
Life  Extension  Institute.71* 119* 120 

( b ) Examinations  for  employment  in  industry.27*  28* 

29,  30 
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(c)  Draft  and  military  records.17’  47 

( d ) Sickness  surveys,  such  as  Framingham  and 
others.107 

( e ) Health  centres,  e.g.,  University  of  Wisconsin 
Medical  Clinic,92  Maternity  Centre  Association  of 
New  York,110  and  the  Boston  District  Nursing 
Association.111 

2.  The  expected  mortality  on  most  of  these  sub-standard 

classes  is  known  from  the  experience  of  life  insurance 
companies  that  extend  back  a quarter  of  a century 
on  many  thousands  of  lives  assured  at  rated-up 
premiums.112, 113’ 114 

3.  The  extent  to  which  the  death  rate  can  be  reduced  in 

these  classes  both  standard  and  sub-standard  by  a 
system  of  periodic  examination  and  instruction  alone, 
without  special  provision  for  treatment,  is  known 
through  the  experience  on  a group  of  policyholders  in 
one  company  that  followed  such  an  experiment  for  a 
period  of  seven  years  and  showed  a 50  per  cent,  re- 
duction in  mortality  among  those  examined.21, 104 

4.  The  mortality  among  graduates  of  women’s  colleges, 

where  physical  inspection,  medical  supervision  and  in- 
struction in  hygiene  have  been  given,  is  known  to  be 
less  than  one-third  that  of  the  general  population.130 

As  further  and  more  recent  confirmation  of  the  esti- 
mates given  in  the  symposium,  we  have  the  report  made 
by  Dr.  Augustus  S.  Knight,  Medical  Director  of  the  Met- 
ropolitan Life  Insurance  Company,  in  his  address  131, 131a 
before  the  Association  of  Life  Insurance  Medical  Direc- 
tors, October  20,  1921,  in  which  an  actual  statistical  analy- 
sis of  the  experience  of  the  Metropolitan  Life  Insurance 
Company  among  its  policyholders  who  have  been  exam- 
ined by  the  Life  Extension  Institute  in  1914-15  was 
presented.  This  showed  the  following  facts : 
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Table  Showing  Percentages  of  American  Table  Experienced 
in  Each  Year  from  July  i,  1915,  to  June  30,  1920,  on  Total 
Ordinary  (Metropolitan  Life  Insurance  Co.)  Policies 
Issued  Prior  to  1915  and  on  Policies  of  Those  Examined 
in  1914  and  1915  by  the  Life  Extension  Institute. 

Examined  by 
Total  Ordinary  Life  Extension 
Policies.  Per  Institute.  Per  Per  Cent,  of 


Year 

July  1,  1915. . 

Cent,  of  Ex- 

Cent, of  Ex- 

Total for 

• • • 

pected 

pected 

Institute 

to 

June  30,  1916. 
July  1,  1916. . 

- 70 

39 

56 

to 

June  30,  1917. 
July  1,  1917.. 

j 

- 70 

47 

67 

to 

June  30,  1918. 
July  1,  1918.. 

73 

62 

85 

to 

June  30,  1919. 
July  1,  1919.. 

* * * w 

112 

87 

78 

to 

June  30,  1920. 

• • • 

> 66 

60 

9i 

The  total 

experience  for  the  group  during  the  period 

covered  was 

57 

per  cent,  of 

the  American  Experience 

Table.  The  lives  found  seriously  impaired  were  sepa- 


rately analysed  and  a mortality  of  only  82  per  cent,  of  the 
American  Men  Table  shown,  although  the  company  fig- 
ured expected  mortality  of  more  than  250  per  cent,  on 
this  group.  This  represents  a reduction  on  the  impaired 
lives  of  67  per  cent,  in  the  death  rate — a much  greater 
reduction  than  that  assumed  in  the  formula  we  have  em- 
ployed in  this  section  in  figuring  possible  savings  from 
periodic  examination  and  health  service.  This,  of  course, 
represents  more  advanced  and  intensive  work  than  was 
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possible  in  the  earlier  experiences,  yet  less  highly  devel- 
oped standards  and  technique  than  now  employed. 

A Life-Saving  Demonstration 

Among  Policyholders  Taking  Periodic  Health  Examinations 
Through  the  Life  Extension  Institute,  1914-15,  Analysed 
to  1920 — Those  with  Advanced  Impairments 


EXPECTED  MORTALITY 
American  Men  Table  Ultimate 


ACTUAL  MORTALITY 
in  Group 


(82%  of  the  tabular  rate) 


( 2Y2  times  the  tabular  rate) 


Reduction  in  Death  Rate  from  Expected  Rate — 67% 

The  welfare  work,  nursing  service,  health  education, 
etc.,  carried  on  by  the  Company  has  been  estimated  as 
saving  38,000  lives  in  1920. 115  The  economic  value  81  of 
these  lives  is  at  least  $190,000,000. 

In  the  Framingham  sickness  surveys 108  based  upon 
actual  examination  of  4,473  people,  77  per  cent,  were 
found  either  actually  ill  or  with  reportable  defects.  These 
defects  were  classified  as  follows : 

Directly  preventable  64  per  cent. 

Partially  preventable  22  per  cent. 


Not  preventable 


14  per  cent. 
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Tuberculosis  was  found  to  the  extent  of  2.16  per  cent,  as 
against  .24  per  cent,  in  an  ordinary  health  census  made  in 
the  same  population.109 

These  figures  disclose,  as  do  similar  physical  surveys 
by  the  Life  Extension  Institute,  the  underlying  physical 
disabilities  that  are  not  revealed  in  morbidity  reports  or 
even  in  house  to  house  sickness  surveys  and  emphasise  the 
need  for  actual  physical  examination  of  the  worker  in 
order  to  ascertain  the  underlying  physical  state. 

At  the  University  of  Wisconsin,92  as  the  result  of  medi- 
cal supervision  supplied  by  the  state  to  students,  it  was 
found  that  “the  loss  of  time  due  to  bed  illness  has  been 
reduced  40  to  60  per  cent,  due  to  the  early  treatment  of 
preventable  conditions.  The  frequent  consultations  have 
reduced  serious  illness  and  its  complications  by  at  least  50 
per  cent.  During  the  eight  years  of  this  medical  super- 
vision the  university  death  rate  has  been  reduced  to  only 
one-fourth  of  the  general  expectant  rate,  exclusive  of 
tuberculosis,  at  the  same  age  period,  and  even  the  death 
rate  from  the  recent  influenza  epidemic  was  believed  to 
be  only  one-fourth  of  the  general  death  rate  attributable  to 
that  cause.” 

Later  I shall  refer  to  the  very  low  death  rate  among 
graduates  of  Smith,  Wellesley  and  Vassar  (vide  p.  84). 
This  has  further  confirmation  in  the  remarkable  improve- 
ment in  physique  registered  by  Vassar  students  since  1890 
(vide  p.  316). 

The  savings  postulated  under  this  system  of  periodic 
examination  if  attained  would  alone  bring  the  death  rate 
in  the  registration  area  down  to  about  11  per  thousand 
(a  not  unreasonable  expectation  when  it  is  considered  that 
the  death  rate  has  already  been  reduced  since  1900  by 
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that  same  number  of  lives  per  thousand  chiefly  through 
public  health  measures  and  the  reduction  of  mortality 
from  communicable  disease). 

In  1900  the  death  rate  in  the  registration  area  was  17.6, 
in  1920  it  was  13.1 — a gain  of  four  lives  per  thousand  liv- 
ing. A further  gain  of  four  lives  would  bring  our  death 
rate  level  with  that  of  New  Zealand  and  Australia  and 
one-half  that  of  Spain.  These  wide  differences  in  death 
rates  of  various  countries,  even  when  corrected  for  age 
distribution,  evidence  the  non-fixity  of  the  life  cycle  and 
the  opportunity  that  exists  not  only  for  extending  it  but 
adding  to  human  power  and  capacity  for  living  and  for 
enjoying  life. 

Dr.  Dublin  135  in  an  effort  to  calculate  the  possible  ex- 
tension of  human  life  on  a basis  of  fact  rather  than  spec- 
ulation (even  legitimate  and  conservative  speculation)  has 
produced  a hypothetical  life  table  based  upon  the  most 
favorable  experiences  among  nations  and  groups  of  people. 
In  other  words,  this  table  is  based  upon  actual  human 
experience  and  not  on  what  we  may  expect  to  attain 
through  advances  in  medical  or  sanitary  knowledge.  To 
make  it  clearer,  if  the  whole  population  could  be  brought 
under  the  favorable  conditions  that  have  surrounded  the 
individuals  covered  in  this  hypothetical  table,  the  expecta- 
tion of  life  at  birth  would  be  increased  ten  years — or  to 
age  65 — and  there  would  be  an  actual  saving  of  between 
four  and  five  hundred  thousand  lives.  In  this  particular 
study,  Dr.  Dublin  has  not  gone  beyond  the  facts.  He 
points  out  that  there  has  been  no  material  live-saving 
effected  at  the  elderly  ages  and  he  has  predicted  none ; 
but  it  should  be  borne  in  mind  that  even  the  favourable 
groups  upon  which  he  has  built  his  life  tables  have  not 
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been  living  under  ideal  conditions.  The  death  rates  in 
these  groups  could  be  still  further  reduced  and  there  is 
no  possible  doubt  but  that  in  elderly  life  a material  reduc- 
tion in  the  death  rate  can  be  effected  in  many  ways  sug- 
gested in  this  volume  entirely  apart  from  future  discov- 
eries in  disease  prevention  and  personal  hygiene.  We 
may  accept,  therefore,  a life  expectation  of  65  years  as 
having  already  been  attained  by  large  groups  of  people 
as  a fact  beyond  the  range  of  debate.  We  are  still 
at  liberty  to  look  forward  to  greater  gains  through  the 
wider  application  of  existing  knowledge  and  the 
acquirement  of  important  knowledge  in  fields  as  yet 
almost  untilled. 

The  table  is  herewith  presented: 


Hypothetical  Life  Table 


Age 

Number  living 
in  specified 
age  interval 

Mortality 
rate  per 
1,000 

Expectation 
of  life 

0 

100,000 

96,179 

38.21 

6475 

1 

10.00 

66.30 

2 

95,2i8 

4.20 

65.97 

3 

94,818 

2.80 

65.24 

4 

94,552 

2.25 

64.42 

5 

94,339 

1.85 

63.57 

10  

93,648 

1. 14 

59.02 

20  

92,269 

2.34 

49.82 

30  

89,772 

3-26 

41.06 

40  

86,318 

4.70 

32.49 

50  

81,542 

7.19 

24.08 

60  

73,882 

14.29 

16.01 

70  

56,213 

56.45 

9.17 

80  

22,818 

130.28 

5.29 

90  

3,no 

249.62 

303 

100  

67 

401.91 

1.85 

Note. — Constructed  from  Life  Table  for  United  States  Regis- 
tration States,  1910,  on  following  assumptions  as  to  mortality 
rates : 
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Age 
o to  5 
5 to  io 
io  to  6o 
6o  to  70 
70  and  over 


Assumed  Reduction  fr'om 
iq 10  rates 

Approximately  one-third 
One-third  to  one-half 
One-half 

One-half  to  no  reduction 
No  reduction 
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PART  TWO 


THE  PROBLEM  OF  INDUSTRIAL 
HEALTH  AND  WORKING  CAPACITY 


CHAPTER  I 


DEATH  RATES  AND  SICKNESS  RATES  IN 

INDUSTRY 

The  foregoing  discussion  may  seem  needless  to  those 
who  would  plunge  at  once  into  the  problem  of  the  health 
of  the  worker  and  the  causes  that  limit  his  productivity. 
But  such  a background  is  indispensable  to  a clear  presen- 
tation of  industrial  health  problems,  and  especially  is  it 
necessary  in  clearly  visualising  the  degree  of  opportunity 
that  exists  for  improving  industrial  vitality  and  productive 
power.  Applying  the  principles  derived  from  this  discus- 
sion, we  must  first  consider  the  physical  state  of  the 
worker,  his  death  rate,  morbidity  rate  and  physical  defects. 

The  death  rates  in  industry  vary,  of  course,  widely, 
according  to  occupation  and  environment.  Inasmuch  as 
at  least  one-third  of  the  population  is  engaged  in  indus- 
try (using  the  term  in  a broad  sense)  the  principles  de- 
rived from  a study  of  the  general  mortality  rate  and  mor- 
bidity rate  are  applicable  to  industry. 

The  general  death  rate  among  those  employed  at  ages 
15  to  65,  as  estimated  on  the  basis  of  the  mortality  experi- 
ence of  the  Metropolitan  Life  Insurance  Company  for  the 
year  1920,  is  10. 10  per  1,000  living.  While  population 
statistics  for  1920  are  not  yet  available,  an  estimate  of 
42,000,000  persons  gainfully  employed  is  considered  con- 
servative.1 The  application  of  this  death  rate  to  such  a 
group  would  give  a total  loss  for  the  year  1920  of  424,000 
lives  and  a probable  loss  in  the  year  1922  of  500,000  lives, 
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allowing  for  increase  of  population  and  the  fact  that  1920 
was  a year  of  very  low  mortality. 

These  deaths  are  accepted  by  most  people  as  occurring 
in  the  course  of  nature  but  it  can  very  clearly  be  shown 
that  at  least  half  of  them  occur  as  a result  of  neglect  to 
utilise  human  will  power  and  intelligence  in  the  applica- 
tion of  available  scientific  information.  This  death  rate 
of  10. 10  per  1,000  among  workers  generally  may  be  con- 
trasted with  that  in  the  preferred  classes,  such  as  teachers 
and  graduates  of  women’s  colleges. 

An  investigation  of  mortality  among  the  graduates  of 
Smith  College,  Wellesley  and  Vassar,  showed  a death  rate 
of  only  3.24 2 or  approximately  one-third  of  the  death 
rate  for  industry. 

Death  Rates  per  1,000  Women,  Vassar,  Wellesley  and  Smith 
Alumnve.  Metropolitan  Life  Insurance  Company — Ordi- 
nary Department  Experience — 1914-1916.  New  York  City 
Teachers,  1907-1914,  and  Registration  Area,  1910-15 


Ordinary 
Ins.  Ex- 

New 

U.  S. 

perience, 

York 

Reg. 

Age  Vassar 

Wellesley  Smith 

M.  L.  /. 

City 

IV.  A. 

Period  Alumnce 

Alumnce  Alumnce 

Company  Teachers 

Area 

20  to  24..  1.38 

1.52 

1.25 

.... 

1.48 

4.96 

25  to  34-  • 3-25 

2.56 

2.58 

3.02 

2.98 

6.10 

35  to  44. . 4-55 

4.68 

3.26 

4-83 

4-32 

8.03 

45  to  54.  . 8.54 

5.41 

3-54 

9.16 

9.84 

12.58 

55  to  64. . 11.81 

10.19 

• • • • 

20.04 

16.67 

24.48 

Death  Rates  per  1,000  Exposed  of  College  Women.  Rates  for 
Vassar,  Wellesley  and  Smith  Colleges  Combined 


Death  Rate 
per  1,000 

Age  Period  Years  of  Life  Exposed  Deaths  Exposed 

20  to  64  Total  204,295.50  662  3.24 

20  to  24  38,633.59  53  1.37 

25  to  34  102,018.37  283  2.77 

35  to  44  45,239-63  188  415 

45  to  54  14,968.48  95  6.35 

55  to  64  3,43543  43  12.52 
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While  these  graduates  were  themselves  a selected  class 
probably  of  superior  heredity  as  well  as  intelligence  and 
placed  in  a specially  favourable  environment,  their  low 
death  rate  nevertheless  shows  what  is  attainable  in  im- 
proving human  vitality  and  longevity. 

Other  instances  of  a wide  range  of  mortality  among 
certain  classes  in  the  population  are  found  in  life  insur- 
ance experience  ( vide  p.  168).  It  is  there  found  that  the 
mortality  among  clergymen  is  25  per  cent,  below  the  nor- 
mal. On  collectors  and  travelling  salesmen  for  breweries, 
it  is  70  per  cent,  above  the  normal.  There  is  a mortality 
on  certain  hot  iron  workers — casters,  forgemen,  etc. — of 
30  per  cent,  above  the  normal,  while  that  on  farmers  is 
15  per  cent,  below  the  normal ; on  gardeners,  10  per  cent. ; 
and  on  lawyers,  5 per  cent,  to  15  per  cent,  below. 

The  death  rate  is  a composite  of  these  widely  varying 
mortalities,  and  it  is  quite  evident  that  the  variation  is  in  a 
large  measure  susceptible  to  control  by  human  intelligence 
and  the  application  of  scientific  knowledge.  One  does  not 
have  to  be  an  astronomer,  a clergyman  or  a lawyer  in 
order  to  attain  conservative  habits  of  living  that  would 
bring  his  mortality  figure  five  to  twenty-five  points  below 
the  average — the  figures  that  obtain  in  those  occupations. 

It  is  no  safer  to  assume  that  the  present  death  rate  in 
industry  is  fixed  than  it  was  to  assume  that  the  death 
rate  in  Panama  was  fixed  in  the  days  prior  to  a sanitary 
cleaning  up  of  the  Isthmus  and  the  protection  of  its  popu- 
lation from  the  disease-carrying  mosquito. 

There  are  disease  organisms  working  less  in  the  open 
than  the  malarial  or  yellow  fever  mosquito  that  can  be 
conquered  with  even  less  trouble  and  expense  than  was 
required  to  cut  in  half  the  death  rate  in  the  Canal  Zone. 
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The  industrial  population  has  already  felt  the  influence 
of  improved  community  hygiene.  Studies  3 among  policy- 
holders have  shown  that  this  industrial  group  as  compared 
to  the  general  industrial  group  in  the  population  has  ex- 
hibited a decidedly  improved  mortality  reflecting  not  only 
thrift  but  the  educational  influences  that  have  been  brought 
to  bear  for  improved  mortality. 

In  1921  the  mortality  of  industrial  policyholders  of  the 
Metropolitan  Life  Insurance  Company  was  only  8.54  per 
1,000  lives.4  We  have  uttered  a word  of  caution  as  to 
interpreting  the  extremely  favourable  death  rate  in  the 
year  following  the  influenza  epidemic  of  1918,  but  some 
decided  effect  must  be  ascribed  to  the  intensive  health 
work  done  among  policyholders  during  this  year  which  has 
given  them  an  advantage  over  the  general  working  popu- 
lation. 

Analysis  of  the  types  of  disease  from  which  industrial 
workers  chiefly  die  is  of  interest  preliminary  to  an  analy- 
sis of  the  actual  diseased  conditions  or  impaired  physical 
states  that  have  been  found  in  the  intensive  examination 
of  representative  groups.  The  analysis  of  causes  of  re- 
jection in  the  draft  examinations,  already  considered, 
throws  a flood  of  light  on  the  condition  of  the  industrial 
worker,  and  a correlation  of  this  information  with  the 
testimony  of  the  mortality  records  is  desirable.  Lrom 
industrial  insurance  records,  we  find  the  principal  dis- 
eases in  the  order  of  frequency  with  which  they  figure 
in  death  claims.5  These  individuals,  although  generally 
drawn  from  the  industrial  working  population,  were  to 
some  extent  a selected  class  with  a somewhat  lower  mor- 
tality than  in  the  general  working  population  and  this 
must  be  given  due  allowance. 
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Rate  per  100,000 
Lives  Exposed 


Causes  of  Death  Year  1920 

Total — all  causes  968.4 

Tuberculosis  135.0 

Organic  diseases  of  the  heart 114.6 

Pneumonia  (all  forms) 103.9 

Bright’s  disease 69.4 

Cancer 68.3 

Cerebral  haemorrhage 60.1 

Influenza  52.3 

Diphtheria  21.6 

Puerperal  state 22.5 

Respiratory  diseases  (other  than  those  listed) 17.8 

Diarrhoea  and  enteritis 15.5 

Measles  8.3 

Typhoid  fever 6.5 

Whooping  cough 6.5 

Suicides  6,0 

Scarlet  fever 5.9 

Homicides  5.7 

Meningitis  (all  forms) 5.1 

Other  external  causes  (excluding  suicides  and  homicides).  58.1 

Traumatism  by  automobile 10.9 

All  other  causes 185  3 


It  is  notable  that  the  death  rate  from  organic  diseases  of 
the  heart,  blood  vessels  and  kidneys,  very  closely  related 
maladies,  greatly  exceeds  the  death  rate  from  tuberculosis. 
These  types  of  disease  often  ascribed  to  mere  wear  and 
tear  are,  in  fact,  chiefly  due  to  infection  of  various  forms, 
epidemic  infections  being  chiefly  responsible  in  the  earlier 
years  of  life  but  chronic  infection  later  appearing  as  a 
tremendous  pathological  influence,  this  type  of  infection 
working  insidiously  and  radiating  from  foci  in  the  head 
such  as  the  teeth,  tonsils,  middle  ear  and  nasal  sinuses. 
Venereal  infection  is  also  a considerable  factor  in  the 
causation  of  these  troubles,  but  perhaps  less  than  many 
have  supposed.  It  is  not  possible  from  mortality  records 
alone  to  gain  a clear  knowledge  of  the  actual  physical 
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states  that  they  reflect;  neither  can  we  gain  complete 
knowledge  of  this  character  from  morbidity  studies. 
Death  connotes  complete  physical  failure,  disabling  sick- 
ness, obvious  partial  physical  failure;  but  neither  mor- 
bidity nor  mortality  records  reveal  those  very  definite 
degrees  of  physical  failure  which  often  precede  actual 
illness  for  many  years. 

Sydenstricker  and  Brundage  6 report  a sickness  rate  in 
a large  rubber  company  employing  18,000  people  of  9.3 
working  days  for  males  and  13.8  days  for  females. 

The  types  of  disease  causing  this  absenteeism  are  sig- 
nificant and  consistent  with  the  death  records  available 
from  insurance  sources. 

Rheumatism. 

Mumps. 

Bronchitis. 

Fractures  and  other  injuries  (non-industrial). 

Influenza  and  grippe. 

Tonsillitis. 

Furuncle. 

Myalgia. 

Diseases  of  the  nasal  fossae  (except  colds). 

Severe  colds. 

Intestinal  diseases  (except  appendicitis,  diarrhoea  and 
hernia). 

Stomach  diseases  (except  ulcer  of  the  stomach). 

Diseases  of  the  pharynx  (except  tonsillitis). 

Diarrhoea  and  enteritis. 

Ill-defined  diseases  and  conditions. 

Headache. 

Constipation. 


Dr.  R.  S.  Quinby,7  reporting  on  an  experience  of  3 
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years  in  the  Hood  Rubber  Company,  presents  the  follow- 
ing sickness  and  accident  records : 

The  average  number  of  employees  in  the  group  covered 
by  this  investigation  lost  an  aggregate  of  302,838  days 
from  work  during  the  three  years  of  the  study.  When 
reduced  to  days-lost-per-employee-per-year  this  represents 
a loss  by 

Sickness  of 5.882  days  per  employee 

Industrial  accident 0.386  “ “ “ 

Non-industrial  accident 0.277  “ 

Personal  reasons 9.256  “ 

Total  for  all  causes 15.801  “ “ “ 


Single  employees  lost  less  time  than  married  persons, 
single  males  less  than  single  females.  There  is  less  turn- 
over among  married  persons,  but  a greater  absentee  rate. 


Days  Lost  by  Disease  Classification 

Days  Disability 
per  Person 

General  diseases  (including  tuberculosis,  rheumatism,  in- 


fluenza, diphtheria,  scarlet  fever,  typhoid,  etc.) 1.292 

Respiratory  diseases  (including  cold,  bronchitis,  pneu- 
monia, pleurisy,  etc.) 1.195 

Diseases  of  the  digestive  system 1.240 

Ill-defined  and  unclassified  sickness  and  sickness  of  short 

duration  , 0.921 

Affections  produced  by  external  causes 0.484 

Diseases  of  the  nervous  system  and  organs  of  special  senses  0.279 

Non- venereal  diseases  of  the  genito-urinary  system 0.238 

Diseases  of  the  circulatory  system 0.145 

Diseases  of  the  skin  and  cellular  tissue 0.095 

Puerperal  state 0.069 

Malformation  0.005 


Considered  from  the  viewpoint  of  individual  diseases, 
the  more  important  follow  in  order : 
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Days  Disability 
per  Person 


Influenza  611 

Colds  499 

Tonsillitis  369 

Bronchitis  319 

Rheumatism 204 

Pulmonary  tuberculosis 186 

Appendicitis  171 

Broncho  and  lobar  pneumonia 15 1 

Pleurisy  099 

Hernias  098 


Duration  of  Disability 


,ess  than  1 

week 

u a 

2 

weeks 

a a 

3 

ii 

U it 

4 

a 

a a 

7 

a 

a a 

13 

a 

u a 

26 

a 

Per  Cent,  of  Cases 

27.02 

52.37 

66.00 

74-65 

86.80 

93-29 

98.15 


Absenteeism  by  Causes  During  Three  Years 
January  i,  1919,  to  January  i,  1922 


Cause 

Per  Cent,  of 
Working 

Per  Cent,  of 

Time  Lost 

All  Time  Lost 

Sickness  

37-42 

Industrial  accident 

0.129 

2.44 

Non-industrial  accident. . . 

0.092 

i-75 

Personal  reasons 

3092 

58.39 

Total  

5-295 

100.00 

Compare  this  with  the  sickness  surveys  of  the  Metro- 
politan Life  Insurance  Company.8 
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Number  of  Persons  Sick  and  Unable  to  Work,  and  Rates  per 

100,000  Exposed 

All  Surveys 

(57I,757  White  Persons) 
Rates  per 
100,000 

Diseases  or  Condition  No.  of  Cases  Exposed 

All  diseases  and  conditions 10,828  1,893.8 

Typhoid  fever 72  12.6 

Malaria  67  11.7 

Smallpox  4 .7 

Measles  232  40.6 

Scarlet  fever 44  7.7 

Whooping  cough 21 1 36.9 

Diphtheria  and  croup 56  9.8 

Influenza  769  134-5 

Pellagra  24  4.2 

Tuberculosis  of  the  lungs 424  74.6 

Other  forms  of  tuberculosis 73  12.8 

Cancer — all  forms 86  15.0 

Rheumatism  940  164.4 

Cerebral  haemorrhage,  apoplexy,  paralysis.  376  65.8 

Mental  alienation  (insanity) 141  24.5 

Other  diseases  of  the  nervous  system 836  146.1 

Diseases  of  the  eyes  and  ears 191  33.3 

Organic  diseases  of  the  heart 358  62.6 

Other  diseases  of  the  circulatory  system...  103  18.0 

Colds,  coryza  and  rhinitis 290  50.7 

Pneumonia — all  forms 493  86.2 

Other  diseases  of  the  respiratory  system..  665  116.2 

Tonsillitis  and  other  diseases  of  the 

pharynx  173  30.2 

Diseases  of  the  stomach  (cancer  excepted)  387  67.7 

Appendicitis  215  37.8 

Other  diseases  of  the  digestive  system 345  60.3 

Diseases  of  the  kidneys  and  adnexa 219  38.3 

Other  diseases  of  the  genito-urinary  system  152  26.6 

Pregnancy  7 1.2 

Normal  childbirth 270  47.2 

Other  puerperal  diseases  and  conditions...  18  3.1 

External  violence 1,020  178.4 

All  other  diseases  and  conditions 1,567  274.0 

It  is  notable  that  rheumatism,  a vague  term  it  is  true,  is 
the  outstanding  complaint.  This  type  of  trouble  is  fre- 
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quently  associated  with  focal  infection  and  the  organic 
diseases  which  loom  so  largely  in  the  death  record  on 
industrial  lives.9, 10 

The  charts  on  page  93, 11  giving  the  average  number 
of  disability  days  in  certain  age  groups,  are  based  upon  the 
disability  experience  of  the  Workmen’s  Sick  and  Death 
Benefit  Lund  of  the  United  States  of  America,  with  a 
membership  (in  1916)  of  44,188  persons. 

We  here  note  the  influence  of  advancing  age  on  the 
sick  rate  comparable  to  that  already  observed  in  the  other 
morbidity  and  mortality  tables  although  these  were  se- 
lected and  medically  examined.  The  average  annual  loss 
in  this  selected  group  was  close  to  that  in  other  population 
studies,  6.6  days. 

Dean  K.  Brundage,12  United  States  Public  Health 
Service,  has  reported  on  an  investigation  of  the  morbidity 
rate  of  a large  corporation  in  the  Middle  West,  employing 
1,282  men  and  women  at  the  company’s  home  office,  the 
women  being  in  the  majority.  The  record  shows  an  an- 
nual morbidity  rate  of  8.15  days’  absence  from  work  per 
person.  Various  complicating  factors  would  tend  to  in- 
fluence this  rate,  such  as  the  low  average  age  (23.7),  the 
nature  of  the  work  (clerical  and  executive)  and  the  well 
organised  medical  supervision.  Also  there  was  an  un- 
usual epidemic  of  influenza  causing  a loss  of  nearly  2 
days’  work  per  person  during  the  year.  Brundage  states : 

With  due  allowance  for  these  several  factors  it  would  seem 
from  what  little  evidence  we  have  that  the  estimates  of  the 
Committee  on  Waste  in  Industry  of  the  Lederated  American 
Engineering  Societies  (more  than  8 days  annually  caused 
from  illness  disabilities)  is  not  an  overstatement  of  the  actual 
time  lost  from  work  on  account  of  disabling  diseases. 


^6E  Group 


DAYS  

I a 3 4 s <0  1 69 
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25  to  29 
30  To  34 
35  to  39 
40  to  44 
45  To  49 
50  to  54 
S5  To  59 
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Chart  A. — Average  annual  number  of  disability  days  per  member  (all 

occupations)  in  certain  age  groups. 
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Chart  B. — Average  annual  number  of  disability  days  per  disabled  person 
(all  occupations)  in  certain  age  groups. 
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The  following  summary  is  given  of  the  causes  of  dis- 
ability and  the  days  lost  from  each  cause : 


TABLE  III 


Frequency  and  Severity  of  the  15  Most  Frequent  Causes  of 
Disability  Among  1,282  Office  Employees  During  the 
Year  Ending  Jan.  31,  1921 


Rank 

No.  of 

Work- 

Work- 

Accord 

- 

No.  of 

8-Hour 

ing 

ing 

ing  to 
the  Fre 

Cause  of  Disability 

No.  of 
Cases 

Cases 
per  1,000 

Days 

Lost 

Days 

Lost 

Days 

Lost 

giiencv 

Persons 

from 

per 

per 

of  Cases 

Work  * 

Person 

Case 

I 

Colds  

• 435 

339-3 

640 

0.50 

1.47 

2 

Influenza-grippe  . . . 

• 403 

3144 

2,520 

1.97 

6.25 

3 

Dysmenorrhoea  . . . . 

• 299 

233-2 

482 

.38 

1.61 

4 

Indigestion  

. 272 

212.2 

472 

-37 

1.74 

5 

Headache  

- 235 

183.3 

246 

.19 

1.05 

6 

Laryngitis  

• 163 

127.2 

213 

-17 

1.31 

7 

Dental  

. 94 

73-3 

155 

.12 

1.65 

8 

Fatigue  

. 81 

63.2 

945 

•74 

11.66 

9 

Abscess  

. 69 

53-8 

199 

.16 

2.88 

10 

Septic  throat 

• 53 

4i-3 

290 

•23 

5-47 

11 

Minor  injury 

• 52 

40.6 

7i 

.06 

1 37 

12 

Rheumatosis  

• 5i 

39-8 

80 

.06 

1-56 

13 

Tonsillitis  

• 47 

36.7 

202 

.16 

4.29 

14 

Dysentery  

• 44 

34-3 

73 

.06 

1.67 

15 

Vaccination  

• 43 

33-5 

1 22 

.09 

2.83 

* Based  on  record  of  hours  of  absence  due  to  sickness  and  accidents. 


A later  bulletin  issued  by  the  United  States  Public 
Health  Service,353  reporting  the  experience  of  the  B.  F. 
Goodrich  Company  for  a three-year  period  ending  Octo- 
ber 31st,  1920,  tabulated  by  the  Equitable  Life  Assurance 
Society  of  the  United  States,  gives  the  following  results 
which,  in  a general  way,  support  the  estimates  already 
presented  as  to  sickness  frequency  among  workers,  allow- 
ing for  the  influence  of  the  epidemic: 
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Days  Lost  per  ioo  Employees  on  Account  of  Sickness  and 
Non-industrial  Accidents,  According  to  Important 
Causes  of  Disability  and  by  Sex  for  the  Years  Ending 
with  October  31,  1918,  1919,  and  1920. 


All  Diseases  Causing  Disability 


Year  ending1  October  31 

1918  

1919  

1920  


Males  Females 

648  829 

776  i,947 

930  1,078 


CHAPTER  II 


PHYSICAL  IMPAIRMENTS  OF  THE  MAN  AT 

WORK 

In  addition  to  conditions  of  actual  disabling  illness, 
there  are  many  that  constitute  potential  impairment,  entail 
an  extra  hazard,  extend  an  invitation  to  the  various  men- 
acing factors  in  the  environment,  or  distinctly  lower  the 
working  capacity. 

A special  committee  of  the  American  Medical  Associa- 
tion, reporting  in  1919,  says:13 

As  a matter  of  fact,  76.7  per  cent,  of  the  sick  wage  earners 
lost  time  because  of  sickness,  and  23.6  per  cent,  of  the  sick 
wage  earners  continued  to  work  though  ill. 

Back  of  the  death  rate  and  of  the  morbidity  rate,  there- 
fore, we  must  seek  this  type  of  information  which  can 
only  be  found  through  critical  examination  of  the  human 
machine  in  order  to  reveal  its  deficiencies,  either  of  struc- 
ture or  of  function. 

This  principle  is  applied  to  every  complex  device  used 
in  industry  but  is  neglected  with  regard  to  the  infinitely 
more  complex  device  that  guides  the  machinery.  This 
principle,  however,  is  becoming  widely  accepted  in  theory 
and  in  many  cases  practically  applied. 

Prior  to  the  war  the  physical  examination  of  employees 
either  for  employment  or  periodically  for  improvement  of 
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their  health  condition  was  carried  on  to  a limited  extent  in 
a number  of  plants,  and  there  were  quite  a number  so 
served — more  than  100 — through  the  Life  Extension  In- 
stitute. The  information  derived  from  periodic  exam- 
ination of  the  supposedly  able-bodied  worker  produced 
information  and  statistics  that  made  it  possible  to  fore- 
cast the  result  of  the  draft. 

In  more  than  100  plants  where  physical  examinations  of 
supposedly  well  employees  were  made  by  the  Life  Exten- 
sion Institute  wholly  for  the  purpose  of  detecting  physical 
impairments  and  offering  counsel  as  to  their  correction,  the 
following  types  of  impairments  were  found  in  represen- 
tative groups  of  more  than  10,000  people  actively  en- 
gaged at  work.14, 15 

Analysis  of  Typical  Industrial  Groups 

Figures  Derived  from  More  Than  10,000  Cases 
Males  (Average  Age  34) 

Per 

Cent. 

Class  1.  No  physical  defect  or  impairment  reported.  No 

modification  of  living  habits  required 0 

Class  2.  Slight  physical  impairment  or  defects  requiring 

some  form  of  hygienic  guidance 10 

Class  3.  Moderate  physical  impairment  or  defect  requiring 
some  form  of  hygienic  guidance  or  minor  medical, 

dental  or  surgical  treatment 41 

Class  4.  Moderate  physical  impairment  or  defect,  medical 
supervision  or  treatment  advised  in  addition  to 

hygienic  guidance 35 

Class  5.  Advanced  physical  impairment  or  defect  requiring 

systematic  medical  supervision  or  treatment 9 

Class  6.  Serious  physical  impairment  or  defect  urgently  de- 
manding immediate  attention 5 

Analysis  of  Impairments  Found  in  Examination  of  Indus- 
trial and  Commercial  Employees  by  Life  Extension 

Institute 

These  percentages  are  of  the  total  number  of  individuals  exam- 
ined. As  many  individuals  had  several  impairments,  the  total  of 
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the  percentages  exceeds  100.  In  other  words,  these  percentages 
are  not  mutually  exclusive,  but  overlap. 


Minor  to  Moderate 

Per  Cent. 

Personal  hygiene  errors 86 

Urine,  slight  changes 75 

Dietetic  errors 69 

Nose,  throat,  bronchial  (slight  changes) 66 

Arteries,  slight  changes 42 

Teeth  and  gums,  slight  defects 42 

Constipation  33 

Circulation,  slight  functional  disturbance 30 

Digestive  tract,  signs  and  symptoms 29 

Skin  affections 28 

Ear  defects 27 

Anaemia  15 

Nervous  affections,  functional 3 

Goitre  3 

Unclassified  27 


Moderate  to  Serious 

Urinary  changes  with  important  impairments 33 

Arteries,  moderate  thickening 25 

Blood  pressure,  moderate  fluctuation 23 

Urinary  changes  with  important  impairments 33 

Nose,  throat  and  bronchial,  marked  changes 17 

Heart,  moderate  defects 15 

Teeth  and  gums,  marked  infection 14 

Heart,  blood  vessels  and  kidney  changes 12 

Lungs,  doubtful  signs  (referred  for  observation) 9 

Blood  pressure,  markedly  increased  (above  175) j 

Blood  pressure,  markedly  low  (below  100) 2 

Heart,  advanced  defects 1 

Tuberculosis^  positive  signs 3 

Goitre,  with  symptoms 07 

Nervous  affection,  marked  organic 07 

Gonorrhoea  35 

Syphilis  21 
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Structural  Defects 

Per  Cent. 


Faulty  vision 66 

Faulty  vision  (uncorrected) 53 

Posture,  faulty 44 

Flat  foot  and  other  defects 21 

Weak  inguinal  rings 6 

Underweight  (extreme) 6 

Overweight  (extreme) 5 

Rupture,  with  truss 3 

Rupture,  without  truss 1 


It  will  be  noted  that  the  above  is  a classification  of  im- 
pairments and  symptoms.  The  attempt  to  classify  by  dis- 
ease is  apt  to  be  misleading  and  submerge  in  its  records 
impairments  of  considerable  importance. 

These  examinations  were  very  critically  made  from  the 
standpoint  of  hygiene  by  physicians  specially  trained  to 
do  this  work,  and  all  defects  found,  however  slight,  were 
recorded  as  much  for  the  purpose  of  future  study  as  for 
their  value  as  a basis  for  immediate  counsel  and  correc- 
tion. 

These  examinations  were  not  compulsory,  but  they 
covered  supposedly  healthy  people  taken  at  their  work  and 
examined  without  regard  to  previous  apparent  condition. 
The  higher  percentage  of  impairments  found  in  these 
studies  as  compared  with  those  reported  by  other  inves- 
tigators represents  a difference  partially  in  method  and 
partially  in  the  purpose  for  which  the  examinations  were 
made.  Many  examinations  of  employees,  even  in  cases 
of  illness,  are  limited  and  only  certain  types  of  impair- 
ments are  sought  as  disqualifying  the  worker  for  employ- 
ment or  requiring  immediate  medical  attention.  The 
time  consumed  in  these  examinations  was  three-fourths  of 
an  hour  to  an  hour.  The  average  time  reported  by  the 
National  Industrial  Conference  Board  for  physical  ex- 
aminations as  now  conducted  in  industry  was  eight  min- 
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utes.  The  picture  presented  by  this  analysis  made  it  easily 
possible  to  forecast  the  results  of  the  draft  examinations, 
and  in  many  respects  the  figures  presented  approximated 
those  found  in  the  draft.  It  must  be  borne  in  mind,  how- 
ever, in  analysing  the  draft  statistics  that  such  examina- 
tions are  conducted  for  the  purpose  of  determining  the 
eligibility  of  the  individual  for  service ; that  they  were 
often  very  hurriedly  made  and  when  a major  defect  was 
found  the  examination  usually  ceased  at  that  point  and 
the  records  as  a rule  only  mentioned  the  prominent  or 
disqualifying  defect.  In  the  periodic  health  examination 
made  from  the  standpoint  of  hygiene,  every  defect  is 
recorded.  In  these  records  we  note,  as  in  the  mortality 
records  available  on  industrial  workers,  the  high  percent- 
age of  organic  impairments  which  prevailed.  These 
analyses  reveal  the  precursory  stages  of  organic  break- 
down and  very  many  of  the  causes  that  lead  to  organic 
impairment. 

There  is  also  notable  evidence  of  structural  physical  de- 
fects and  inferior  physical  condition  such  as  figured  so 
prominently  in  the  draft  statistics.  Extreme  light  weight, 
flat  foot  and  weak  foot,  nasal  and  throat  defects,  errors  in 
vision,  rupture  and  weak  iguinal  rings,  are  all  evidence 
of  either  congenital  or  developmental  physical  inferiority. 

Perhaps  the  most  striking  evidence  of  departure  from 
a high  standard  of  animal  excellence  is  the  heavy  per- 
centage of  visual  defects,  and  yet  these  defects  are  sus- 
ceptible to  correction  in  a larger  degree  than  any  other 
type  of  defect.  This,  together  with  mouth  infection,  is 
the  outstanding  impairment.  Ear  defects  are  also  shown 
in  27  per  cent,  of  those  examined,  and  flat  foot  and  serious 
feet  defects  in  21  per  cent. 
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A striking  feature  of  these  examinations  is  the  small 
percentage  of  venereal  infection  that  was  disclosed. 
While  it  is  appreciated  that  inasmuch  as  Wassermann 
tests  were  not  applied  in  all  cases  a certain  amount  of 
venereal  infection  was  probably  overlooked,  nevertheless 
intensive  studies  in  special  groups  failed  to  justify  the 
figures  that  have  frequently  been  used.  These  and  other 
types  of  defects  will  be  later  discussed  under  their  ap- 
propriate headings. 

The  mass  statistics  do  not  always  convey  a clear  picture 
of  the  physical  condition  of  a group.  In  Part  Three  of 
this  volume  (p.  416)  we  have  considered  individually  the 
members  of  a typical  group  and  have  noted  the  range  of 
impairments  to  be  found  among  men  supposed  to  be  in 
good  health  and  at  work. 

In  the  Framingham  report  of  4,473  examinations,  the 
following  conditions  were  found : 16 


Minor  Ills  PerCent. 

Defective  teeth 22 

Enlarged  tonsils 12 

Colds,  coryza,  etc 3 

Bronchial,  pulmonary  affections  (undiagnosed)...  6 — 

Glandular  system 6 + 

Miscellaneous  affections 2 + 


Serious  Affections 


Tonsillitis  38 

Pharyngitis  3 + 

Laryngitis  33 

Bronchitis  2 + 

Cardiac  signs 4 — 

Cardiovascular  85 

Cardiorenal  33 

Renal  63 

Vascular  2 — 

Tuberculosis  2 + 

Miscellaneous  9 — 
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This  intensive  and  critically  supervised  investigation 
supports  the  testimony  from  other  sources  already  con- 
sidered. 

In  succeeding  chapters  we  will  consider  the  factors  at 
work  causing  the  physical  deficiencies,  morbidity  and  mor- 
tality in  industry. 


CHAPTER  III 


HEREDITY 

The  following  outline  will  indicate  the  scope  of  heredity 
and  the  lines  along  which  it  should  be  studied : 

1.  Limitations  imposed  by  heredity. 

2.  Influence  of  racial  types. 

3.  Immigration. 

4.  Structural  defects. 

(a)  Defects  of  form — hereditary  and  acquired. 

1.  Osseous  system — posture  faulty. 

2.  Muscular  system — hernia — weak  rings. 

3.  Osseous  and  muscular  system — underweight — 

overweight. 

4.  Flat  foot  and  other  foot  defects. 

5.  Muscular  and  nervous — eye. 

6.  Nervous — eye. 

7.  Cutaneous. 

8.  Musculo — Cutaneous. 

9.  Mucous  membranes. 

( b ) Respiratory  system. 

(c)  Circulatory  system. 

(d)  Digestive  system. 

(e)  Reproductive  system. 

(/)  Nervous  system. 

( g ) Endocrine  system. 

5.  Defects  due  to  ancestral  poisoning  or  infection. 

(a)  Lead  poisoning 

(b)  Chronic  alcoholic  poisoning. 

(c)  Spirochsete. 

1.  Hereditary  syphilis. 

2.  Its  relation  to  insanity. 
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Heredity  is  responsible  for  a certain  proportion  of 
physical  deficiency  and  susceptibility  to  disease.  The 
short  stocky  races,  according  to  Davenport,  are  more 
prone  to  flat  foot  and  the  tall  races  to  circulatory  troubles. 
Heredity  influences  the  physical  state  of  the  industrial 
population  in  two  ways : first,  by  the  fact  that  faulty  stocks 
already  existent  in  this  country  propagate  their  kind ; 
second,  by  the  introduction  of  inferior  stock  through  im- 
migration. Practically  every  form  of  physical  deficiency, 
not  caused  by  accident,  reflects  a certain  percentage  of 
heredity.  Impaired  personality,  faulty  physical  type,  such 
as  extreme  slenderness,  asymmetry,  deformities  and  es- 
pecially mental  deficiencies,  are  important  instances  of 
hereditary  influences. 

It  has  been  shown  by  Dublin  that  certain  races — Irish, 
British,  German,  Austro-Hungarian — have  a high  death 
rate  from  organic  diseases;  also  the  rate  for  tuberculosis 
of  the  lungs  is  very  high  among  the  Irish,  the  German 
and  the  British.  The  Irish,  British  and  German  mortality 
rate  is  greatly  in  excess  of  the  native — the  Irish  rate  is 
about  double;  but  it  is  significant  that  these  rates  are  all 
much  higher  in  America  than  in  the  native  countries. 
This  would  indicate  that  the  condition  is  individual  rather 
than  racial,  that  the  more  sturdy  stock  of  these  nations 
remains  in  the  native  country ; and  emphasises  the  need 
for  more  careful  scrutiny  of  immigrants — the  weeding 
out  of  the  physically  unfit,  the  infected  and  the  anti- 
social.17 

A poor  heredity  will,  of  course,  definitely  augment  the 
unfavourable  influence  of  other  factors  hereinafter  de- 
scribed. The  extent  to  which  substandard  physical  condi- 
tion is  due  to  heredity  cannot  be  closely  estimated,  but 
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certain  classes  may  be  considered  as  reflecting  important 
influences  from  heredity. 

Tuberculosis.  A family  history  of  tuberculosis  is  im- 
portant; not  that  this  disease  is  directly  transmitted,  but 
a certain  inferior,  light-weight  type  of  physique  appears 
to  be  frequent  in  those  with  tuberculous  family  history 
and  offers  a low  resistance  to  this  infection.  For  exam- 
ple, life  insurance  investigations  have  shown  that  among 
insured  young  men  who  were  at  least  25  pounds  under- 
weight and  had  a brother  or  sister  die  of  tuberculosis,  of 
every  ten  deaths  five  were  due  to  tuberculosis.  Mr.  Ar- 
thur Hunter,  the  Actuary,  has  commented  on  this  as 
follows : 18 

This  is  an  appalling  waste  of  life  which  can  be  greatly 
decreased  by  proper  care  and  sufficient  nourishment. 

Among  those  with  the  same  family  record,  but  some- 
what overweight,  only  three  out  of  ten  deaths  were  due 
to  tuberculosis. 

Mental  deficiency  and  nervous  instability.  There  is,  of 
course,  a very  definite  relationship  between  those  condi- 
tions and  family  history.  In  the  draft  rejections  mental 
deficiency  and  various  psycho-neurotic  states  were  found 
in  a relatively  large  ratio — close  to  3 per  cent.  To  what 
extent  it  operates  in  causing  industrial  unrest  and  indi- 
vidual life  failure  can  only  be  roughly  approximated,  but 
these  inherited  deficiencies  are  particularly  menacing  inas- 
much as  they  often  pass  unrecognised  for  a considerable 
period  of  time  while  the  individual  is  suffering  in  his  own 
relationships  and  disturbing  others  in  theirs.  That  this 
is  a serious  source  of  industrial  waste  cannot  be  denied. 
If  the  draft  examinations  offer  even  an  approximate  in- 
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dex  of  conditions,  they  show  that  mental  and  nervous 
deficiency  and  instability  is  at  least  as  prevalent  as  tuber- 
culosis and  as  well  worthy  of  being  combated  in  an  or- 
ganised way.  Authorities  19  have  estimated  that  about  2 
per  cent,  of  definite  mental  deficiency  exists  in  the  gen- 
eral population,  one-half  of  which  is  in  need  of  institu- 
tional care. 

It  should  be  remembered  that  no  man  is  perfect  in  his 
heredity.  Lamily  stocks,  like  individuals,  grade  from  the 
least  imperfect  to  the  grossly  imperfect.  There  are  levels 
below  which  are  found  types  that  are  hopeless  and  can- 
not be  adjusted  to  social  conditions.  Lrom  these  low 
levels  we  mount  to  those  where  proper  physical  and  mental 
training  can  exert  at  least  some  influence.  Heredity  must 
never  be  accepted  as  an  excuse  for  neglect  of  the  indi- 
vidual, subject  to  the  limitations  it  imposes. 

The  figures  quoted  cover  pathological  mental  deficiencies 
and  not  merely  limited  capacity.  The  high  proportion  of 
people  coming  under  this  latter  category  may  well,  how- 
ever, give  us  concern  and  is  a factor  to  be  considered  in 
relation  to  eugenics  as  well  as  to  the  introduction  of  low 
grade  mental  stocks  into  this  country  by  immigration. 
Terman  20  in  a recent  paper,  discussing  a very  common 
type  of  non-pathological  mental  deficiency  in  a college 
student  of  20,  scoring  a mental  age  of  12  years  5 months, 
states  that  this  grade  of  intelligence  is  probably  not 
equalled  or  exceeded  by  70  per  cent,  of  our  white  voters, 
by  more  than  50  to  60  per  cent,  of  semi-skilled  labourers, 
by  more  than  40  to  50  per  cent,  of  barbers  or  teamsters,  or 
by  more  than  20  to  30  per  cent,  of  unskilled  labourers. 
He  aptly  states  that  just  as  we  are  prone  to  forget  how 
the  other  half  lives,  so  are  we  likely  to  forget  how  the 
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other  half  thinks.  In  his  judgment  it  is  now  fairly  well 
established  that  the  strictly  median  individual  of  our  popu- 
lation meets  with  little  success  in  dealing  with  abstractions 
more  difficult  than  those  represented  in  a typical  course 
of  study  for  eighth  grade  pupils;  that  the  large  majority 
of  high  school  graduates  are  drawn  from  the  best  25  per 
cent,  of  the  population,  and  that  the  typical  university 
graduate  ranks  in  intellectual  endowment  well  within  the 
top  10  per  cent.  The  type  he  discusses  is  stupid  only  by 
contrast. 

These  generalisations  are  supported  not  only  by  inten- 
sive studies  of  small  groups,  but  by  the  broad  testimony 
of  the  intelligence  scores  made  by  nearly  2,000,000  sol- 
diers. It  is  well  for  us  to  remember  that  neither  the  little 
red  schoolhouse  nor  the  big  white  university  can  get  be- 
yond a certain  point  in  the  education  of  these  various 
types.  While  education  can,  of  course,  increase  the  equip- 
ment and  the  usefulness  of  these  lower  grade  mental  types, 
we  must  keep  in  mind  that  there  are  no  mute  inglorious 
Miltons  among  them ; neither  can  we  expect  a Lincoln,  a 
Jefferson  or  a Hamilton  to  emerge  from  their  ranks  as  a 
result  of  education.  There  must  be  a certain  inborn  capac- 
ity for  opportunity  and  education  to  bring  out  such  a 
result.  This  being  so,  it  is  a matter  of  national  concern 
to  see  that  the  median  mental  type  of  our  population  does 
not  move  toward  the  lower  grades  and  that  there  is  more 
discretion  used  in  selecting  men  to  do  the  world’s  work. 

Speaking  of  this  type  (a  low  mental  age)  of  citizen, 
Professor  Terman  concedes  that  he  might  become  a suc- 
cessful business  man  through  a shrewd  choice  of  assis- 
tants or  marriage  to  a capable  woman,  but  as  a voter  “he 
will  never  glimpse  the  fundamental  problems  relating  to 
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taxation,  tariff,  government  ownership,  system  of  credit, 
education,  labour  or  capital.  If  he  ever  concerns  himself 
at  all  with  political  matters,  it  will  probably  be  as  a loyal 
adherent  to  his  party  and  a devout  repeater  of  its  catch 
words.” 

Through  rational  eugenics  and  careful  restriction  of  im- 
migration we  may  hope  to  stem  the  tide  of  mental  de- 
ficiency. 

The  ratio  of  mentally  sub-normal  people  in  the  indus- 
trial population  can  only  be  approximated  and  must  de- 
pend on  the  standard  for  normalcy  that  is  fixed.  Beyond 
the  3 per  cent,  rejected  in  the  draft  examinations,  and  the 
2 per  cent,  postulated  for  the  general  population  and  men- 
tally abnormal,  we  have  less  readily  detected  impairments 
of  personality  present  in  much  higher  ratio  that  can  be 
benefited  by  hygiene  and  better  adjustment  to  life 
struggle. 

In  a survey  of  public  school  children  in  Cincinnati  made 
by  the  National  Committee  for  Mental  Hygiene,21  13.2 
per  cent,  were  found  abnormal  mentally.  Among  the  de- 
linquency cases  in  the  juvenile  court,  etc.,  75.9  per  cent, 
were  mentally  abnormal ; in  the  adult  dependency  cases, 
72.9  per  cent,  were  abnormal.  It  is  plainly  evident  what 
a heavy  industrial  burden  is  imposed  by  mental  abnor- 
malities and  how  important  it  is  to  eradicate  these  foci  of 
crime  and  social  disturbance.  (See  pages  108-9.) 

Cancer.  There  does  not  appear  to  be  any  reliable  evi- 
dence showing  cancer  to  be  influenced  by  heredity.  There 
are  few  family  histories  free  from  cancer,  and  its  inci- 
dence does  not  appear  to  depend  on  the  number  of  cases 
among  ancestors.  Since  the  cause  of  cancer  is  unknown, 
it  must  await  exact  classification  until  such  cause  is  dis- 
covered. 
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INFECTION 

The  following  outline  shows  the  scope  of  infection  and 
the  types  of  disease  that  arise  from  this  source : 

i.  Epidemic  and  communicable  diseases. 

(a)  Those  that  enter  the  body  through  the  digestive 
tract — usually  in  connection  with  food  and  drink. 

1.  Typhoid  fever  and  paratyphoid. 

2.  Asiatic  cholera. 

3.  Dysentery. 

4.  Tuberculosis. 

5.  Scarlet  fever. 

6.  Septic  sore  throat. 

( b ) Air  borne  and  contact  diseases — those  that  are 
spread  in  the  air,  usually  in  the  form  of  sprayed 
droplets  and  enter  the  body  through  the  air 
passages,  or  by  contact  (hand  borne). 

1.  Coughs  and  colds. 

2.  Diphtheria. 

3.  Measles. 

4.  Scarlet  fever. 

5.  Chickenpox. 

6.  Mumps. 

7.  Whooping  cough. 

8.  Smallpox. 

9.  Pneumonia. 

10.  Tuberculosis. 

11.  Cerebro-spinal  meningitis. 

12.  Leprosy. 
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(c)  Diseases  transmitted  by  contact  and  by  entrance 
at  the  site  of  the  inoculation  through  the  skin. 

1.  Local  sepsis — boils,  etc. 

2.  Tetanus. 

3.  Rabies. 

4.  Hookworm  disease. 

5.  Venereal  diseases. 

(a)  Syphilis. 

(b)  Gonorrhoea. 

(c)  Chancroid. 

6.  Actinomycosis. 

7.  Anthrax. 

8.  Glanders. 

9.  Eye  diseases. 

(а)  Ophthalmia  neonatorum. 

(б)  Suppurative  conjunctivitis. 

(c)  Trachoma. 

( d ) Diseases  spread  by  insects. 

1.  Yellow  fever. 

2.  Malaria. 

3.  Typhus  fever. 

4.  Bubonic  plague. 

5.  Filariasis. 

6.  Dengue. 

7.  Sleeping  sickness. 

8.  Diseases  caused  by  ticks. 

(a)  Texas  fever. 

( b ) Rocky  Mountain  spotted  fever. 

(c)  Relapsing  fever. 

9.  Leischmaniasis. 

10.  Parasitic  skin  diseases. 

11.  Trench  fever. 

2.  Focal  Infection. 

3.  Diseases  in  which  the  method  of  spread  is  unknown. 

(a)  Anterior  poliomyelitis  (infantile  paralysis). 

(b)  Encephalitis  lethargica  (epidemic  encephalitis). 

(c)  Epidemic  influenza. 
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The  foregoing  list  is  presented  for  the  purpose  of  show- 
ing how  large  a part  infection  plays  in  human  affairs. 
The  following  memorandum  submitted  for  this  volume  by 
Rear  Admiral  W.  C.  Braisted,  Surgeon  General  (retired) 
of  the  U.  S.  Navy,  furnishes  a striking  and  practical  ex- 
hibit of  a number  of  infections  actively  at  work  during 
the  year  1919  22  in  the  United  States  Navy: 

An  average  of  816  men  were  incapacitated  for  duty  each 
day  as  a result  of  gonococcus  infections;  this  number  of  men 
could  have  manned  the  U.  S.  S.  St.  Louis  and  the  U.  S.  S. 
Des  Moines. 

An  average  of  464  men  were  incapacitated  for  duty  each 
day  by  syphilis;  this  number  of  men  could  have  manned 
the  U.  S.  S.  Birmingham. 

An  average  of  249  men  were  incapacitated  for  duty  each 
day  by  chancroidal  infections;  this  number  of  men  could 
have  manned  the  U.  S.  S.  Chattanooga. 

An  average  of  896  men  were  incapacitated  for  duty  each 
day  by  bronchitis  and  tonsillitis;  this  number  of  men  could 
have  manned  the  U.  S.  S.  Pittsburgh. 

An  average  of  414  men  were  incapacitated  for  duty  each 
day  by  mumps  and  measles;  this  number  of  men  could  have 
manned  the  U.  S.  S.  Melville. 

An  average  of  762  men  were  incapacitated  for  duty  each 
day  by  tuberculosis  (all  forms)  ; this  number  of  men  could 
have  manned  the  U.  S.  S.  Shawmut  and  the  U.  S.  S.  Balti- 
more. 

An  average  of  1,797  men  were  incapacitated  for  duty  each 
day  by  accidents,  injuries  and  poisons;  this  number  of  men 
could  have  manned  the  U.  S.  S.  New  Mexico  and  the 
U.  S.  S.  Quiros. 

Note  that  some  form  of  infection  is  responsible  for  a 
daily  sick  list  of  3,600  men  in  a superior  physical  group 
under  careful  medical  supervision,  and  this  does  not  in- 
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elude  the  chronic  focal  infections  and  other  infections 
not  reported  by  those  not  yet  on  the  sick  list. 

EPIDEMIC  AND  COMMUNICABLE  DISEASES 

In  order  to  grasp  the  significance  of  these  factors,  the 
more  prominent  diseases  of  this  type  must  be  separately 
considered. 

Tuberculosis  is  the  most  important  of  these — two  to 
three  deaths  per  1,000  occurring  annually  at  the  working 
ages.  Ten  years  ago  the  rate  was  nearly  double  that 
figure.23  It  is  estimated  that  3 per  cent,  of  the  working 
population,  or  about  1,250,000  lives  are  affected.24, 25 

Professor  Irving  Lisher  has  estimated  that  an  average 
individual  ill  from  tuberculosis  loses  50  per  cent,  of  his 
physical  and  mental  efficiency.26  The  large  proportion  of 
individuals  who  have  tuberculosis  or  have  had  it  to  an  ex- 
tent that  has  lowered  their  general  condition,  even  follow- 
ing recovery,  must  be  an  extremely  important  influence  in 
limiting  physical  capacity,  working  power  and  produc- 
tivity. 

The  estimates  as  to  the  number  of  people  who  are  af- 
fected with  active  tuberculous  foci  vary  widely  and  it  is 
difficult  to  present  exact  figures  on  this  subject,  but  as 
physical  examinations  are  more  generally  practised  and 
especially  since  the  testimony  from  the  draft,  it  is  possible 
more  closely  to  approximate  the  extent  to  which  tubercu- 
losis affects  the  population  generally.  Since  the  X-ray 
has  become  available,  it  is  possible  to  check  up  the  work 
of  the  physical  examiner  and  detect  evidence  of  former 
tuberculosis  which  would  otherwise  escape  observation. 

The  following  analysis  of  100  commercial  workers — all 
employed  and  supposedly  healthy  who  were  X-rayed  by 
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the  Life  Extension  Institute — points  toward  the  wide- 
spread influence  of  this  infection: 

Per  Cent. 


Heart,  showing  changes 16 

Great  vessels,  showing  changes 2 

Lungs : 

Slight  bronchial  change 20 

Moderate  bronchial  change 16 

Marked  bronchial  change r 2 

Healed  tuberculosis — root  of  lungs 14 

Healed  tuberculosis — body  of  lungs 10 

Active  tuberculosis 1 


(The  X-ray  does  not  show  the  earliest  stages  of  tuberculosis.) 

An  analysis  of  1,542  cases  examined  at  the  head  office 
of  the  Life  Extension  Institute  in  connection  with  periodic 
health  examinations,  largely  as  a routine  but  with  some 
selection  of  cases,  shows  the  following: 

Analysis  of  Routine  X-Ray  in  Head  Office  Examinations 


Chest  No.  Per  Cent. 

Total  cases I542  

Normal  cases 868  56.35 

Heart  enlarged 266  17.18 

Heart  displaced 20  1.29 

Aortic  aneurysm 3 .19 

Aortic  dilatation 19  1.23 

Aortic  prominence 49  3.17 

Healed  tuberculosis 239  15-49 

Active  tuberculosis 67  4.34 

Diaphragmatic  adhesions 10  .64 

Fluid  in  chest 1 .06 

Mediastinal  tumor 1 .06 

Cervical  rib 6 .38 

Deviated  spine 31  2-0i 

Pleurisy 32  2-°7 

Extensive  bronchial  thickening 8 .51 


Examination  of  a group  of  93  industrial  workers  (Sun 
Shipbuilding  Company)  in  connection  with  periodic 


1 16 


HEALTH  BUILDING 


physical  examination,  some  selection  exercised,  but  indi- 
viduals actually  at  work  and  examined  as  a matter  of  rou- 
tine, shows  the  following : 

Analysis  of  Sun  Shipbuilding  Group 


Chest  X-ray 

Total  cases 93 

Normal  cases 63 

Heart  enlarged 20 

Aortic  prominence 3 

Aortic  dilatation 1 

Healed  tuberculosis 14 

Active  tuberculosis 3 

Extensive  bronchial  thickening 1 


At  Framingham,  the  intensive  examination  drive  in  its 
industrial  population  revealed  2.78  per  cent,  of  tubercu- 
losis among  those  examined  and  2.16  per  cent,  among 
those  exposed,16  Dr.  Armstrong’s  final  estimate  being  1 
per  cent,  for  the  general  population  (2  open  cases  and  *8 
in  various  clinical  stages,  non-open,  per  1,000).  This  is 
no  doubt  a conservative  estimate  for  the  general  popula- 
tion, but  not  for  the  working  population. 

It  is  probable  that  few  people  escape  minor  tuberculosis 
infection  throughout  their  lives,  and  when  X-ray  exam- 
inations are  made  as  a routine  it  is  interesting  to  note  the 
considerable  percentage  of  people  who  gave  no  history 
of  previous  lung  afifection  but  nevertheless  present  evi- 
dence of  fairly  extensive  previous  tuberculosis  infection 
which  has  become  inactive. 

Notwithstanding  the  tremendous  reduction  in  the  death 
rate  from  this  malady,  it  is  still  far  too  prevalent  and  there 
must  be  unremitting  warfare  against  it.  In  the  draft  ex- 
aminations, rejections  for  tuberculosis  or  suspected  tuber- 
culous conditions  were  figured  to  the  extent  of  3 per  cent.25 
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In  the  general  physical  examinations  of  the  Life  Ex- 
tension Institute  of  supposedly  healthy  industrial  work- 
ers, less  than  i per  cent,  were  found  with  advanced  ac- 
tive and  positive  signs  of  disease.  Nine  per  cent,  were 
classified  for  special  observation  and  further  study  of  the 
lung  conditions.  A conservative  interpretation  of  these 
findings  would  warrant  the  statement  that  about  6 per 
cent,  presented  signs  that  justified  anti-tuberculous  ob- 
servation of  a critical  nature.  It  is  particularly  impor- 
tant to  separate  such  types  of  individuals  and  see  that  they 
have  very  searching  follow-up  with  X-ray  and  sputum 
tests,  and  also  re-examination  of  the  lungs. 

By  searching  out  these  individual  foci  of  infection,  Dr. 
Harry  Mock  27  reduced  the  tuberculosis  death  rate  in  the 
Sears-Roebuck  plant  90  per  cent. 

Venereal  infection.  There  has  been  much  uncertainty 
with  regard  to  the  prevalence  of  venereal  infection,  espe- 
cially in  the  industrial  population.  Exact  statistics  have 
been  wanting  and  many  hazardous  estimates  have  been 
made.  It  seems  especially  important  that  conservatism 
should  be  exhibited  in  the  consideration  of  all  evidence 
relating  to  the  prevalence  of  this  type  of  infection.  These 
infections  arise  chiefly  but  not  wholly  through  social  vice. 
They  are  to  a considerable  degree  an  index  of  the  extent 
of  vice  in  the  community,  and  any  exaggerated  estimate 
of  the  prevalence  of  this  disease  carries  with  it  an  exag- 
geration of  the  moral  derelictions  of  our  people.  It  is  all- 
important  that  the  truth  should  be  told,  but  it  is  equally 
important  that  our  confidence  in  the  underlying  morality 
of  the  population  should  not  be  unwarrantably  disturbed. 
The  following  figures  from  various  sources  may  be  con- 
sidered in  this  relationship: 
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n the  second  million  men  called  to  the  colours  in  the  late 
war  [we  learn  from  the  Cleveland  Survey]  28  275  cases  of 
venereal  disease  were  recorded  for  the  6,189  Cleveland  men 
examined  at  the  camps,  or  4.44  per  cent.  If  this  rate  of  4.44 
per  cent,  of  the  pick  of  Cleveland’s  men  were  found  infected, 
it  is  reasonable  to  expect  to  find  at  least  the  same  rate  among 
all  men  of  the  age  group  of  21  to  30  years  in  Cleveland 
now,  or  a total  of  7,637. 

In  the  following  table,  five  States  and  Continental  United 
States  as  a whole  are  compared.  An  equally  active  anti- 
venereal  campaign  similar  to  the  Ohio  State  Health  Depart- 
ment programme  was  conducted  by  each  State,  except  that 
Ohio  had  not  “pushed”  reporting  to  quite  the  same  degree. 


Venereal  Disease  Reported  Last  Six  Months  of  1919 
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L797  75-6  184.6 
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In  the  various  groups  of  industrial  workers  examined 
by  the  Life  Extension  Institute,  less  than  1 per  cent,  were 
found  with  a history  or  clinical  signs  of  syphilis,  Wasser- 
mann  tests  being  made  not  as  a routine  but  in  suspected 
cases  only.  A history  of  gonorrhoea,  however,  was  giv  n 
in  10  per  cent.  Even  this  figure  is  far  lower  than  the 
popular  estimates  that  are  so  recklessly  given. 

Drawing  conclusions  from  the  draft  figures,  5.6  per 
cent,  would  be  an  outside  estimate  for  ages  21  to  31  in 
the  general  mixed  population,  white  and  coloured,  for  all 
venereal  infections.29  It  has  been  estimated  that  about  60 
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per  cent,  of  the  infection  occurs  in  this  age  period.30  It 
may  be  roughly  estimated  that  1,500,000  workers  are  af- 
fected with  venereal  infection.  The  Life  Extension  In- 
stitute, as  already  stated,  found  less  than  1 per  cent,  of 
syphilis  in  industry  and  about  3 per  cent,  in  a mixed  pop- 
ulation.31 The  Mayo  Clinic  found  4.6  per  cent,  of  syphilis 
in  mixed  classes  and  10  per  cent,  among  railway  men.32 

Williams  33  secured  positive  Wassermann  tests  in  4.6 
per  cent,  of  912  persons,  many  of  whom  were  in  good 
health,  but  a large  number  suffering  from  diabetes, 
nephritis  and  miscellaneous  complaints.  Two  per  cent, 
gave  clinical  and  post  mortem  evidence  of  syphilis  apart 
from  the  Wassermann  test. 

We  are  justified  in  assuming  that  higher  ratios  of 
venereal  infection  will  be  found  in  hospital  groups  than 
in  outside  clinical  groups,  and  that  the  ratio  will  diminish 
as  we  approach  those  groups  that  fairly  represent  a cross 
section  of  the  population. 

In  answer  to  those  who  34  question  the  accuracy  of  the 
draft  figures  and  would  add  a considerable  percentage  for 
unrecognised  venereal  disease,  it  may  be  said  that  in  hos- 
pitals and  clinics  where  deliberate,  prolonged  and  accurate 
studies  of  such  people  are  made,  the  proportion  of  venereal 
disease  found  is  consistent  with  the  assumption  made  by 
Davenport  and  Love,  that  5.6  per  cent,  is  an  outside  figure 
for  the  general  population. 

Among  approximately  10,000  candidates  for  the  Re- 
serve Officers  Training  Corps,  examined  by  medical  offi- 
cers of  the  Army,  1,519  were  rejected  for  various  physical 
causes,  and  only  4 men,  0.04  per  cent.,  were  rejected  be- 
cause of  venereal  disease.  Fewer  rejections  were  made 
for  venereal  disease  than  for  any  other  cause.35  This 
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should  reassure  us  as  to  the  menace  of  venereal  dis- 
ease among  young  men  in  the  better  walks  of  life. 

Syphilis  is  an  important  cause  of  many  circulatory  and 
other  organic  troubles,  but  there  is  no  evidence  derived 
from  a critical  examination  of  some  millions  of  men  in 
the  very  ages  when  these  infections  would  be  most  likely 
to  be  active,  to  support  the  view  that  syphilitic  infection  is 
chiefly  responsible  for  the  heavy  mortality  from  diseases 
of  the  heart,  blood  vessels  and  kidneys.  It  is  an  important 
factor  and  in  some  industrial  classes  a very  serious  menace, 
and  it  fully  warrants  the  vigorous  campaign  that  is  being 
conducted  against  it. 

The  relationship  between  alcoholic  indulgence  and  these 
infections  is  very  definite,  and  this  is  a factor  to  take  into 
consideration  in  investigating  and  evaluating  the  results 
of  abolition  of  the  liquor  traffic. 

Typhoid  fever.  In  1910,  57  cities  36,  37  had  a death  rate 
from  typhoid  of  19.6  per  100,000.  In  1920,  the  same 
group  had  a death  rate  of  3.5 — a reduction  of  81  per  cent. 
In  the  largest  cities  of  500,000  population  or  more,  the 
figure  is  even  more  encouraging.  In  1920  in  twelve  such 
cities,  the  typhoid  death  rate  was  only  2.8  per  100,000. 
New  York  City  had  a rate  of  2.4  and  Chicago  1.1  per 
100,000.  Anti-typhoid  inoculation  and  sanitary  super- 
vision of  water  supplies  have  had  much  to  do  with  this 
rapid  progress  toward  elimination  of  a 100  per  cent,  pre- 
ventable malady. 

The  record  is  equally  striking  for  the  United  States 
Registration  States  as  shown  in  the  following  table  con- 
trasting the  rate  of  decrease  for  typhoid  with  that  for 
tuberculosis:  38,39  ( vide  also  Registration  Area  1910-20, 
p-  23.) 
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Death  Rate  per  100,000  Living  Typhoid  Fever  and  Tuberculosis 

U.  S.  Registration  States 


Percentage 
1900  1920  of  Decrease 

Typhoid  fever 31.3  7.6  75 

Tuberculosis  195  11 3.2  42 


As  in  the  case  of  other  infectious  diseases,  typhoid  fever 
often  leaves  in  its  wake  organic  injury  and  prolonged 
physical  disability.  It  is  very  expensive  to  treat,  in  view 
of  the  special  care,  nutrition  and  observation  that  is  nec- 
essary, and  it  is  a very  definite  source  of  waste  in  indus- 
try. 

Various  estimates  have  been  made  of  the  prevalence  of 
typhoid.  It  is  probably  responsible  for  150,000  cases  of 
illness  annually  and  takes  about  15,000  lives,  mostly  in 
the  working  ages.37’ 38  It  is  a disease  that  is  rapidly  being 
wiped  out  but  still  persists  to  a deplorable  extent  in  many 
communities  as  suggested  in  the  following  table : 40 

Death  Rate  from  Typhoid  Fever  per  100,000  Population 


1920 


Wisconsin  

2.5 

Michigan  

7-9 

Massachusetts  . . . 

2.5 

Kansas  

8 

Rhode  Island 

2.8 

Maine  

9 

Minnesota  

3 

Colorado  

9-2 

New  Jersey 

3-3 

Indiana  

97 

New  York 

3-6 

Connecticut  

41 

Missouri  

Nebraska  

4-5 

Vermont  

10.5 

California  

4-8 

Delaware  

11. 2 

Oregon  

4-9 

Virginia  

11.2 

Washington  

5-6 

North  Carolina... 

12.5 

Pennsylvania  

57 

Florida  

14.6 

Illinois  

5.8 

Louisiana  

157 

New  Hampshire.. 

6.8 

Tennessee  

18.5 

Utah  

6.8 

Mississippi  

18.6 

Maryland  

6.9 

Kentucky  

Ohio  

7-5 

South  Carolina... 

22.4 

It  will  be  noted 

that  eleven 

States  still  have  a rate 

of  ten  and 

over. 
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For  the  year  1920  the  average  rate  for  the  United  States 
Registration  Area,  all  ages,  was  7.8  40 — less  than  half  the 
rate  of  23.5  for  the  same  area  for  1910.41  For  England 
and  Wales  the  rate,  all  ages,  for  1920  was  only  1.4  per 
100, 000, 42  showing  a steady  reduction  since  1911  when  it 
was  6.7.43 

j 

In  1920  the  death  rate  for  typhoid  fever  per  100,000  in 
the  United  States  Registration  States  (27  States  in  all) 
was  5.5  for  cities  and  9.6  for  rural  districts.  However,  in 
10  States  the  ci\y  rate  is  higher  than  the  rural  rate.40 

In  the  following  States,  in  1917,  the  rural  rate  was 
higher  than  the  city  rate : 44 


State  City  Rate 

California  6.8  . 

Colorado  5.3  . 

Kentucky — total  20.8  . . 

white  16.8 

coloured  41.8 

Maryland — total  18.2  . 

white  17.2 

coloured  24.7 

Missouri  13.9  . 

Ohio 12.9  . 

New  York 5.4  . 

Rhode  Island 5.3 

South  Carolina — total 256  . 

white  21.2 

coloured  31.0 

Tennessee — total 31.8  . 

white  30.0 

coloured  35.6 

Virginia — total  15.8  . , 

white  13.7 

coloured  20.0 

Washington  7.5 


Rural  Rate 

7-9 

12.0 

37-9 

34-3 

75-0 

19.0 

15.2 
34-9 

24.2 

13-7 

6.6 

6.0 

32.4 

23-3 

40.2 

39-5 

36.0 

55-9 

22.4 

15-8 

37-7 

7-6 


North  Carolina  in  1917  had  a very  much  higher  rate 
for  the  city  than  the  country : 

City  Rate  Rural  Rate 

40.2  29.0 


Total 
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Deaths  from  typhoid  fever  in  1920  were  .39  per  cent, 
of  the  total  deaths  in  cities  and  .80  per  cent,  of  the  total 
deaths  in  rural  districts,  as  shown  in  the  following  table : 45 


Death  Rates  per  100,000  of  Population  in  the  Registration 


• 

Area  30 

(1920) 

T otal 

Cities 

Rural 

Districts 

All  causes  of  death 

1306 

1420 

1194 

Typhoid  fever 

7-8 

5-9 

9.6 

This  disease  can  be  practically  eliminated  from  industry, 
as  it  has  been  eliminated  from  the  Army,  by  anti-typhoid 
vaccination  and  proper  protection  of  food  and  water 
supply. 

We  cannot  yet  be  proud  of  our  management  of  the  ty- 
phoid situation  while  vast  areas  and  many  millions  of  our 
population  show  a rate  more  than  20  times  that  of  Eng- 
land and  Wales,  and  while  our  registration  area  shows  a 
rate  5 times  that  of  England  and  Wales.  Even  New  York 
City  shows  a rate  higher  than  England  and  Wales. 

Other  communicable  diseases.  Influenza  and  its  com- 
plication, pneumonia,  figures  largely  in  the  death  returns 
and  in  the  morbidity  returns.  The  epidemic  of  influenza 
is  still  fresh  in  our  minds.  These  diseases  not  only  dis- 
able during  the  period  of  their  acute  duration  but  often 
leave  in  their  track  physical  disabilities — affections  of  the 
heart,  kidneys  and  blood  vessels,  as  well  as  nasal,  throat, 
and  nervous  affections. 

Deaths  from  pneumonia  fell  from  180  per  100,000  in 
1900  to  128  per  100,000  in  1914.  It  ran  up  to  the  enor- 
mous figure  of  280  per  100,000  during  the  epidemic  of 
influenza.  Influenza  and  pneumonia  in  non-epidemic 


124 


HEALTH  BUILDING 


years  take  about  35,000  lives  and  account  for  at  least  350,- 
000  cases  of  illness.47 

The  other  communicable  diseases,  even  those  of  child- 
hood such  as  diphtheria,  scarlet  fever  and  whooping  cough, 
have  a profound  influence  on  the  health  of  the  worker, 
apart  from  the  mortality.  All  of  these  epidemic  and  com- 
municable diseases  carry  with  them  the  risk  of  injury  to 
the  heart  valves  and  the  kidneys,  as  well  as  other  organs, 
and  a considerable  proportion  of  chronic  organic  troubles 
that  appear  late  in  life  must  be  charged  to  these  infections. 
Their  influence,  however,  is  not  measured  wholly  by  the 
death  rate,  as  remote  effects  are  distributed  throughout 
the  entire  list  of  organic  diseases ; even  some  acute  dis- 
eases where  death  is  really  caused  by  organic  failure 
having  its  origin  in  these  epidemic  infections. 

The  death  rate  from  diphtheria  has  fallen  in  20  years 
from  44  per  100,000  to  15.3  per  100,000.  The  death  rate 
from  scarlet  fever  has  fallen  more  than  50  per  cent,  in 
the  past  20  years.  The  death  rate  from  measles,  while 
fluctuating  rather  widely,  was  at  its  lowest  point  in  1915, 
but  during  mobilisation  arose  to  its  highest  figure  in  20 
years.  This  is  a disease  that  should  be  more  vigorously 
combated. 


PARASITIC  INFECTION 

Hookworm.  Hookworm  disease  is  the  most  serious  of 
this  type  of  infection,  although  there  is  no  doubt  that  other 
forms  of  intestinal  parasites  which  pass  unrecognised  are 
important  causes  of  ill  health.  It  has  been  stated  that  of 
the  1,600,000,000  inhabitants  of  the  globe,  about  900,000,- 
000  live  in  countries  where  infection  is  prevalent.48  In 
the  United  States,  the  area  of  infection  includes  Alabama, 
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Arkansas,  California,  Florida,  Georgia,  Kentucky, 
Louisiana,  Mississippi,  Nevada,  North  and  South  Caro- 
lina, Tennessee,  Texas,  Virginia  and  West  Virginia.49  A 
few  cases  have  been  found  as  far  north  as  Rhode  Island,50 
New  York,  Connecticut  and  Illinois.  The  Army  investi- 
gations, especially  those  of  Kofoid,51  have  shown  this,  and 
there  is  need  for  more  critical  investigations  along  these 
lines. 

The  hookworm  situation  in  this  country  has  been  well 
summarised  by  Dr.  Dowling  as  follows  : 52 

Hookworm  districts  are  always  far  below  the  average  in 
every  respect.  Now  and  then  there  is  a wealthy  farmer, 
but  the  majority  of  the  residents  are  barely  self-sustaining 
and  it  is  a usual  condition  of  affairs  to  find  them  poverty 
stricken.  Education  is  neglected,  both  sexes  are  poorly  clad, 
listless  and  with  pallid  skin  and  stunted  bodies,  they  drag  out 
their  existence ; people  who  in  the  struggle  for  existence 
have  lost  their  grip;  human  refuse  which  is  the  progenitor 
of  more  refuse.  Such  individuals  cease  to  be  a social  asset; 
they  become  a social  liability.  This  is  the  phase  that  should 
be  emphasised.  ...  It  is  acknowledged  that  the  labour 
of  the  southern  mills  is  inefficient  because  so  large  a number 
are  afflicted  with  uncinariasis.  On  a basis  of  investigations 
which  have  been  in  effect  in  different  sections  of  the  south 
since  1910,  it  is  estimated  that  there  is  an  economic  waste  in 
the  southern  states  due  to  hookworm  infection  of  between 
$250,000,000  and  $500,000,000  annually.  It  can  be  readily 
understood  that  physical  deterioration  and  physical  disability 
lessen  tremendously  the  working  capacity  of  those  affected. 
It  appears  likewise  that  the  class  of  people  habitually  ill 
become  more  and  more  helpless  as  working  units.  This  con- 
dition constitutes  a vicious  circle.  Physical  degeneration 
produces  poverty,  and  poverty  in  turn  creates  conditions 
favourable  to  the  spread  of  the  disease.  However,  in  pass- 
ing, I might  add  that  hookworm  disease  is  not  confined  to 
the  poverty  stricken  portion  of  the  population;  its  prevalence 
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among  the  better  classes  is  illustrated  by  the  work  of  Gage 
and  Bass,  who  found  25  per  cent,  of  hookworm  infection 
among  315  University  students.  Of  259  students,  not  resident 
of  New  Orleans,  30.1  per  cent,  were  found  infected.  In- 
fection with  other  intestinal  parasites  brought  the  general 
average  up  to  about  30  per  cent,  which  is  remarkably  high 
for  people  of  this  standing.  . . . There  is  a tremendous 
waste  involved  in  maintaining  schools,  the  advantages  of 
which  are  not  utilised  by  those  for  whom  they  are  planned. 
A child  who  is  too  listless  or  anaemic  to  become  interested 
is  a burden,  the  same  as  his  inefficient  father.  It  would 
be  far  better  to  expend  for  examination,  treatment  if  neces- 
sary, a portion  of  the  school  funds  than  to  maintain  schools 
which  are  an  economic  loss. 

Dr.  Farrell  gives  equally  strong  testimony.53  He  says : 

In  the  camps  of  the  Coal  Corporation  at  Pineville,  Ken- 
tucky, where  1,800  men  were  on  the  company’s  pay  rolls 
in  June,  1911,  about  65  per  cent,  were  infected  with  hook- 
worm, there  were  about  150  cases  of  typhoid,  and  cases  of 
bowel  complaint  were  numerous.  Soil  pollution  through  lack 
of  sanitary  water-closets  was  practically  universal,  the  water 
supply  was  contaminated,  and  flies  had  free  range.  Meas- 
ures were  taken  to  eradicate  the  hookworm  by  providing 
sanitary  closets  . . . and  the  water  supply  was  safeguarded. 
As  a result,  in  the  year  following,  the  same  force  of  men 
loaded  over  33  per  cent,  more  coal  on  the  cars  than  they 
did  in  the  year  before.  Also  there  was  not  a single  case 
of  typhoid  in  the  camps  during  the  summer  of  1912,  and 
cases  of  diarrhoea  were  reduced  to  about  one-half.  * * * 

A single  California  mine,  employing  300  men,  is  estimated 
to  have  lost  20  per  cent,  of  the  wages  paid,  or  $20,000  a 
year,  because  it  had  to  carry  on  the  pay-roll  a large  body 
of  men  to  replace  those  periodically  unable  to  work  because 
of  hookworm  anaemia.  In  the  South  Atlantic  and  Gulf 
States,  the  infection  is  heavier  than  in  California,  and  the 
loss  on  the  farms  and  in  the  cotton  factories  is  enormous. 
The  weavers  in  the  southern  mills  are  not  naturally  inferior 
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to  the  European  immigrants  who  operate  the  New  England 
looms.  Their  labour  is  less  efficient  in  some  instances  be- 
cause vast  numbers  of  them  are  victims  of  hookworm.  The 
southern  farms  are  not  lacking  in  fertility,  nor  are  their 
owners  . . . lacking  in  sterling  virtues;  but  thousands  of 
men  and  women  with  the  best  blood  of  the  land  in  their 
veins  are  made  improvident  and  slothful  by  this  infection, 
and  the  hundreds  of  cases  in  which  these  supposed  faults 
of  character  have  been  reformed  by  hookworm  treatment 
prove  beyond  question  the  enormous  moral  and  economic 
cost  of  the  disease.  Hookworm  retards  the  development  of 
children  to  a remarkable  degree.  School  and  college  records 
show  that  infected  students,  even  though  not  apparently  ill, 
average  lower  in  their  studies  than  those  found  free  from 
infection.  In  one  women’s  college  the  average  standing  of 
56  girls  found  infected  was  77.75  per  cent.,  whereas  56 
girls  taken  at  random  from  those  in  this  institution  found 
free  from  infection  average  89.28  per  cent.  Similarly  in 
an  academy,  a group  of  25  infected  men  and  boys  averaged 
64  per  cent.,  and  a non-infected  group  beside  them  averaged 
86  per  cent.  Teachers  in  all  parts  of  the  south  report 
marked  improvement  in  zeal  and  intelligence,  as  well  as 
weight  and  physical  appearance  of  children,  immediately 
upon  being  freed  from  the  parasites. 

Dr.  C.  W.  Stiles,54  who  was  really  responsible  for  open- 
ing up  this  question  of  hookworm  in  a vigorous  way, 
found  in  a study  of  cotton  mills  of  North  Carolina  that 
64.8  of  the  labourers  were  living  under  a more  or  less 
severe  medical  handicap.  This  involves  an  economic  loss 
to  the  mill  hands  doing  piece  work,  for  they  are  unable  to 
put  forth  their  best  efforts.  It  also  involves  an  economic 
loss  to  the  mill,  for  a greater  amount  of  waste  will  occur 
because  of  decreased  efficiency.  A greater  amount  of 
absenteeism  will  occur  and  this,  combined  with  decreased 
efficiency,  makes  it  necessary  to  have  an  undue  amount  of 
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capital  tied  up  in  the  extra  number  of  mill  houses  thus 
required  in  order  to  have  on  hand  a sufficient  number  of 
employees  to  run  the  machinery.55 

Malaria.  Malaria  is  so  seldom  a direct  cause  of  death, 
only  about  3,000  56,  57  cases  annually  in  the  registration 
area,  that  it  is  difficult  to  estimate  its  extent  and  influence. 
It  is  responsible  for  much  sub-standard  health  in  industry 
and  probably  affects  1,500,000  people  annually,  covering 

27.000. 000  days’  absence. 

There  are  three  well-recognised  endemic  areas  for 
malaria — the  large  area  covers  the  whole  southeastern 
portion  of  the  United  States ; the  two  smaller  areas  include 
a section  of  northern  New  Jersey,  southeastern  New  York, 
Connecticut,  Rhode  Island  and  part  of  Massachusetts ; the 
other,  the  central  part  of  California.58 

The  United  States  mortality  statistics  for  1918  give  a 
rate  of  3.1  for  the  entire  registration  area;  however,  Colo- 
rado, Utah  and  Wisconsin  show  no  rate  for  malaria ; 
Louisiana  has  a rate  of  27.9  (white  rate  21.5,  coloured 

37.2) ;  South  Carolina,  a rate  of  31.8  (white  rate  12.4; 
colored,  48.9)  ; Tennessee,  14.0  (white  9.2,  coloured 

33.2) . 56  The  rate  for  1920  is  somewhat  higher,  3.6  per 

100.000,  for  the  Registration  Area.57 

As  Hoffman  59  points  out,  this  malaria  mortality  rate  is 
absolutely  inconclusive,  “whereas  the  excessive  mortality 
from  malaria  in  the  southeastern  river  countries  of  Mis- 
souri of  168.8  is  a true  measure  of  the  local  importance  of 
the  malaria  problem.”  Even  in  that  particular  area  the 
rate  varies  from  as  low  as  62.1  in  one  county  to  as  high  as 
296.7  in  another. 

Dublin  in  writing  of  the  extent  of  malaria  among  wage 
earners  states : 
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No  infection  except  perhaps  tuberculosis  compares  with 
malaria  in  the  extent  of  its  geographic  distribution  or  in  its 
importance  as  a cause  of  physical  disability  among  mankind 
generally.  . . . The  very  largest  registration  of  malaria 
in  this  mortality  experience  of  wage  earners  was  drawn  from 
the  group  of  persons  insured  in  the  southern  and  south- 
western portions  in  the  United  States.60 

More  adequate  indication  of  the  loss  due  to  malaria  may 
be  found  in  morbidity  statistics.  Estimates  for  the  total 
population  in  eight  states,  Arkansas,  Alabama,  Florida, 
Kentucky,  Louisiana,  North  Carolina,  South  Carolina  and 
Tennessee,  give  4 per  cent,  or  over  600,000  persons  suf- 
fering from  malaria  in  1915. 61 

The  Surgeon  General  reported  in  1917  that  out  of  1300 
cases  of  malaria  in  the  United  States  Army,  1904-1914, 
there  were  only  two  deaths  directly  or  specifically 
attributed  to  the  disease;  that  between  1907-19 14, 
there  were  7,000  cases  of  malaria.  In  1914,  the  highest 
malaria  rate  at  any  army  post  in  the  United  States 
was  73  per  1,000  mean  strength  at  Washington  barracks, 
D.  C.  “The  frequency  of  malaria  in  a non-fatal 
form  in  the  District  of  Columbia  is  therefore  a 
more  serious  medical  problem  than  is  generally  recog- 
nised.” 62 

The  state  of  Mississippi  gives  very  complete  returns  on 
malaria  morbidity  and  relative  fatality.  In  1916,  the  case 
rate  among  white  persons  was  894.5  per  10,000  with  a 
death  rate  of  5.9;  among  coloured  persons  the  case  rate 
was  750.4  per  10,000  with  a death  rate  of  8-4.63 

In  the  sickness  surveys  of  the  Metropolitan  Life  Insur- 
ance Company,  covering  571,757  persons,  the  malaria  rate 
was  1 1.7  per  100,000.  But  in  North  Carolina  the  rate 
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among  white  persons  was  135.7  Per  100,000,  the  average 
case  covering  18.2  days.64 

In  addition  to  the  mortality  rate  due  directly  to  malaria, 
A.  Rendle  Short  claims  that: 

A certain  increase  should  be  made  . . . owing  to  the 
fact  that  malaria  predisposes  to  intercurrent  diseases  such 
as  dysentery  and  tuberculosis,  and  in  persons  with  a faulty 
or  poisoned  heart  as  in  beri-beri,  it  may  by  direct  toxic  effect 
cause  a fatal  termination  of  these  diseases — cerebral  hemor- 
rhage may  occur  as  a result  of  high  blood  pressure — prema- 
ture labour  and  abortions  are  not  uncommon — still  births  and 
high  infantile  mortality  are  not  infrequent  in  parturient 
women  with  malaria.65 

Dublin  gives  the  following  table  for  mortality  from 
malaria  among  wage  earners : 66 


1914 — 1915 — 1916  White  Coloured 

Entire  Metropolitan  Experience 1.4  15.8 

Southern  Districts 9.3  41.6 


The  2,295  deaths  from  malaria  in  the  six-year  period, 
1910  to  1916,  correspond  to  a death  rate  of  4.3  per  100,000. 

For  the  most  part,  the  figures  indicate  a much  higher 
rate  among  coloured  than  white  persons.  In  1918,  South 
Carolina  showed  a coloured  rate  four  times  the  white 
rate.56 

In  Mississippi  in  1915  and  1916  the  fatality  rate  was 
0.7  per  cent,  for  the  whites  as  against  1.2  per  cent,  for  the 
coloured.67  The  rates  for  southern  states  and  cities  1910- 
1914  are:  8.0  white;  29.0  coloured,  per  100, 000. 68 

Professor  Howard  69,  70  in  1909  estimated  the  economic 
loss  on  account  of  malaria  at  not  less  than  $100,000,000. 
He  calls  attention  to  the  fact  that  a man’s  physical  effi- 
ciency may  be  reduced  50  per  cent,  or  more  through  suf- 
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fering  from  malaria,  perhaps  all  his  life,  though  he  may 
die  from  a totally  different  immediate  cause. 

Hoffman  71  estimates  the  number  of  cases  of  malaria  as 
not  less  than  1,000,000  per  annum,  and  emphasises  the 
economic  value  of  malaria  eradication,  calling  it  a “labour 
problem  of  the  first  importance.”  He  states: 

An  enormous  amount  of  labour  inefficiency  due  to  malaria 
continues  to  hinder  the  progress  of  semi-tropical  and  tropical 
countries  which,  if  brought  under  control  and  completely 
done  away  with,  must  needs  assist  profoundly  in  the  recla- 
mation of  the  tropical  regions  for  the  practical  needs  of  the 
world  at  large. 

As  a result  of  investigations  in  Louisiana,  Lt.  Van  Dine 
points  out  that  the  time  lost  through  malaria  during  at 
least  four  months  of  the  year  falls  at  a period  when  there 
is  a deficiency  of  labour  and  when  the  demands  for  labour 
in  the  cotton  crops  are  greatest.  Lt.  Van  Dine  concludes: 

Each  family  cultivates  an  average  of  16  acres.  The  planta- 
tions depend  upon  the  tenants  for  labour  to  cultivate  an 
average  of  8.23  acres  each  on  a day  wage  basis.  . . . The 
lost  time  of  13.79  families  is  equivalent  to  that  of  the  total 
crop  on  186.3  acres  of  cotton.  With  an  average  yield  of 
half  a bale  of  cotton  per  acre  . . . allowing  $70  a bale 
for  the  lint  and  seed,  this  would  amount  to  a loss  of  $6,- 
520.50.73 

Statistical  evidence  is  abundant  to  support  the  conten- 
tion that  malaria  may  be  eradicated.  According  to  Hoff- 
man,72 even  tuberculosis  cannot  show  anywhere  near  the 
remarkable  results  of  actual  reduction  and  gradual  elim- 
ination which  have  been  the  case  with  malaria  whenever 
thoroughgoing  methods  and  means  for  complete  eradica- 
tion  have  been  adopted. 
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In  New  York  there  were  13  deaths  from  malaria  in 
1913  as  compared  with  90  in  1903.  This  shows  ‘Teal 
result  of  anti-mosquito  work  . . . for  Greater  New  York, 
1913- 1 7, 74  the  whole  average  malaria  mortality  rate  was 
2.7  per  1,000,000.” 

According  to  Dublin,  the  mortality  figures  dropped  from 
6.1  in  1911  to  2.9  in  1916.75 

The  death  rate  in  the  United  States  Registration  Area 
in  1900  was  7.9  dropping  to  a rate  of  2.2  in  1910;  since 
then  the  rate  has  ranged  from  2.2  to  3.2.  The  rate  in 
Missouri  in  1911  was  15.3  which  dropped  to  8.1  in  1918. 
Kentucky  showed  a drop  from  10.3  in  1911  to  4.7  in 
1918.  In  North  Carolina  the  rate  dropped  from  23.1  per 
100,000  in  1911  to  8.1  in  1920.57 

FOCAL  INFECTION 

The  important  sites  of  focal  infection  are  the  tooth  cav- 
ities, tonsils,  cavities  in  the  middle  ear  and  accessory  nasal 
sinuses ; the  prostatic  urethra,  seminal  vesicles,  the  gall 
bladder,  appendix  and  cervix  of  the  uterus.77  Rose- 
now  78,  79,  80  has  claimed  that  the  conditions  under  which 
micro-organisms,  such  as  the  streptococci,  are  cultured  in 
these  various  foci,  determine  the  regions  in  which  the 
micro-organisms  finally  exert  their  influence.  Certain 
types  of  bacteria  cultivated  in  the  tooth  cavities  select  the 
gall  bladder  or  the  appendix,  or  the  joints  or  the  heart 
valves,  according  to  their  type.  Rosenow’s  conclusions 
have  not  been  sustained  by  some  other  workers — that  is, 
the  exact  mechanism  of  focal  infection  as  postulated  by 
him — but  that  does  not  weaken  the  force  of  clinical  testi- 
mony as  to  the  relation  of  focal  infection  to  systemic  dis- 


ease. 
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In  considering  this  type  of  infection  it  is  well  to  re- 
member that  not  only  is  it  the  cause  of  joint  affections, 81 
heart  disease,  kidney  trouble,  but  of  a long  range  of  other 
diseases.  Infection  of  this  type  may  be  established  in 
secondary  foci  such  as  joints  and  from  these  vantage 
points  infect  the  teeth  and  tonsils  or  other  sites  more  fre- 
quently primary  sources  of  infection.  Infection  can  gain 
entrance  at  almost  any  point  along  the  respiratory  or  di- 
gestive tract.82 

Focal  infection  has  been  charged  with  being  a possible 
causative  factor  in  the  following  list  of  diseases : 83,  83a 


1.  Neurasthenia  17.  Arteriosclerosis 

2.  Neuritis ; reflex  or  remote  18.  Meningitis 


result 

3.  Neuralgia 

4.  Myalgia 

5.  Myositis 

6.  Arthritis,  acute, 

acute  or  chronic 

7.  Osteitis 

8.  Periostitis 

9.  Gout 

10.  Basedow’s  disease 

11.  Furunculosis 

12.  Sepsis 

13.  Endocarditis 

14.  Pericarditis 

15.  Myocarditis 

16.  Chorea 


19.  Pleuritis 

20.  Bronchitis 

21.  Asthma 

22.  Pneumonia 
sub-  23.  Nephritis 

24.  Pyelitis 

25.  Cystitis 

26.  Gastric  neurosis 

27.  Peptic  ulcer 

28.  Appendicitis 

29.  Colitis 

30.  Cholecystitis 

31.  Herpes  zoster 

32.  Many  chronic 

diseases 


skin 


Apart  from  evident  disturbance  of  health,  these  bac- 
terial infections  can  slowly  and  progressively  impair 
the  blood  vessels  and  contribute  to  those  ageing  proc- 


134 


HEALTH  BUILDING 


esses  which  are  too  frequently  ascribed  to  time.  The 
depressing  influence  of  chronic  infection  can  be  mistaken 
for  genuine  fatigue.  Inasmuch  as  chronic  organic  mal- 
adies usually  exist  for  many  years  before  the  final  break- 
down, it  is  quite  apparent  that  they  must  be  investigated 
as  a possible  serious  and  outstanding  cause  of  lowered 
physical  states  among  the  workers. 

The  extent  to  which  focal  infection  is  found  in  the 
routine  physical  examinations  offers  consistent  evidence 
of  the  great  importance  of  this  factor.  Knowing  as  we  do 
some  of  the  ways  and  means  by  which  these  types  of  bac- 
teria affect  the  tissues,  the  census  taking,  as  it  were,  of 
these  organisms  convicts  them  of  their  preponderant  in- 
fluence in  causing  physical  impairment,  premature  ageing 
and  death. 

Infection  is  the  chief  cause  of  physical  breakdown,  and 
focal  infection  is  the  most  frequent  and  important  type 
of  infection  that  is  at  work.  The  mouth  of  civilised  man, 
as  well  as  the  nasal  and  related  cavities,  appear  to  have 
degenerated  and  offer  areas  of  low  resistance.  How  far 
this  is  due  to  biological  factors,  to  hereditary  influences 
that  are  responsible  for  other  physical  defects,  it  is  im- 
possible to  say ; but  it  is  very  plainly  evident  that  faulty 
dietetic  habits  and  neglect  of  the  teeth — that  is,  neglect  of 
prevention  and  the  care  which  civilised  teeth  seem  to  re- 
quire— as  well  as  misapplied  dentistry,  caps,  crowns, 
bridges,  etc.,  which  have  too  frequently  sealed  in  infec- 
tion, is  generally  responsible  for  the  wide  prevalence  of 
such  conditions  as  pyorrhoea,  dental  caries  and  root  in- 
fection. 

In  the  general  physical  examinations  of  industrial 
workers  by  the  Life  Extension  Institute  14  per  cent,  were 
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found  with  evidence  of  serious  mouth  infection  and  42 
per  cent,  with  mouth  conditions  that  required  comment 
and  follow-up. 

In  a series  of  263  industrial  workers  X-rayed  in  con- 
nection with  periodic  physical  examinations  because  of 
presence  of  extensive  dentistry  or  other  condition  sug- 
gesting possible  infection,  the  following  conditions  were 
found : 

Analysis  of  Sun  Shipbuilding  Group 

X-Ray 

T ceth  Cases  Per  Cent.  Number 


Total  cases 

263 

• • • • 

• • • 

Normal  cases 

4 

1.52 

• • • 

Root  canals  filled.. 

170 

64.63 

326 

Root  infection 

122 

46.38 

233 

Alveolar  resorption  (pyorrhoea)  . . . 

230 

8745 

230 

Unerupted  teeth 

3 

1. 14 

4 

Root  particles  (uninfected) 

26 

9.88 

28 

Impacted  molars 

18 

6.84 

30 

When  we  add  to  these  figures  the  infection  of  the  ton- 
sils and  middle  ear  and  the  tonsils  that  are  degenerate  and 
imperfect  in  their  structure  and  invite  infection,  it  may 
well  be  claimed  that  this  infection  in  some  degree  is  almost 
universal  and  that  measures  to  guard  against  this  menace 
and  improve  resistance  to  it  offer  the  main  primary  line 
of  effort  in  health  work. 

In  the  sickness  survey  of  Framingham  84  in  an  indus- 
trial population,  the  following  conditions  were  found  in 
4,773  individuals  examined : 


Defective  teeth 1,520 

Defective  tonsils 1,174 


2,694 

X-ray  examinations  would,  of  course,  greatly  increase  the 
percentage  of  mouth  defects  revealed. 
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In  a series  of  mixed  classes  of  individuals  X-rayed  at 
the  head  office  of  the  Life  Extension  Institute  as  a matter 
of  routine  in  connection  with  periodic  health  examinations, 
the  following  conditions  were  found : 


Per  No.  of 


Teeth 

Cases 

Cent.  Defects 

Total  cases 



Normal  cases 

76 

.18 

• « » » 

Root  infection 

■ ■ 2,378 

58.00 

4527 

Root  canals  filled  (pulpless  teeth) 

. . 2,422 

59-07 

5092 

Alveolar  resorption  (pyorrhoea) 

• • 3,447 

84.07 

3447 

Unerupted  teeth 

155 

3-78 

249 

Root  particles 

375 

9-i5 

387 

Impacted  molars 

175 

4.27 

250 

Thickening  of  peridental  membrane... 

426 

10.39 

597 

In  cases  with  no  root  infection,  heart,  blood  vessel  and 
kidney  changes  were  found  in  27  per  cent.  In  cases  with 
root  infection  these  organic  changes  were  present  in  42 
per  cent.,  an  increase  of  60  per  cent.  In  cases  with  no 
root  infection,  high  blood  pressure  was  found  in  15  per 
cent.  In  cases  with  root  infection,  23  per  cent. — an  in- 
crease of  53  per  cent. 

While  most  primary  focal  infections  are  found  in  the 
head  and  infections  in  the  gall  bladder,  blood  vessels,  ap- 
pendix and  other  regions  are  more  likely  to  be  secondary, 
the  prostatic  urethra  and  seminal  vesicles  must  not  be  ex- 
cluded as  important  sources  of  infection,  especially  of 
the  gonorrhoeal  type.  In  fact,  thoroughly  to  protect  the 
body  from  this  form  of  infection,  every  possible  focus 
must  be  investigated. 

Eighty-five  per  cent,  of  people  examined  at  the  Head 
Office  of  the  Institute  showed  some  focal  infection. 

There  are  more  than  130,000  deaths  annually  in  the 
working  age  (20-60)  from  the  organic  conditions  largely 
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due  to  focal  infection,  and  there  are  not  less  than  14,000,- 
000  people  in  industry  showing  signs  of  organic  impair- 
ment of  some  degree.85 

Dr.  Alexander  Lambert 9 gives  this  interesting  and 
significant  report  from  the  records  of  Bellevue  Hospital, 
New  York: 

Condition  of  Teeth  and  Tonsils  in  One  Thousand  Consec- 
utive Histories  of  Acute  Rheumatic  Fever 

(1915-1918) 

Controls 

Cases  Per 


No.  Per  Cent. 

No.. 

Cent. 

Cases  excluded  * 

34 

• • • 

0 

0 

Tonsils  bad 

113 

1 1.3 

27 

11 

Teeth  bad 

55i 

55-o 

126 

5i 

Both  bad 

131 

13-0 

i5 

6 

Neither  mentioned 

11.9 

33 

13 

Throat  inflamed 

224 

22.4 

0 

0 

Teeth  good  t 

67 

6.7 

48 

19 

Total  bad  tonsils 

253 

25-3 

42 

1 7 

Total  bad  teeth 

683 

68.3 

141 

57 

Total- 

—1,000 

Total 

—250 

* Cases  excluded  history 

showed  patient 

suffering 

from  some 

other 

disease. 

t Of  these  sixty-seven  cases,  thirty-one  especially  noted  as  instances  of 
marked  tonsillar  trouble. 


Number  of  Admissions  for  Rheumatic  Fever 


1914 

1915 

1916 

1917 

918 

1919 

January  

45 

36 

23 

23 

24 

i5 

February  

46 

28 

36 

33 

28 

7 

March  

5i 

54 

5o 

60 

32 

23 

April  

96 

50 

69 

69 

30 

30 

May  

78 

84 

65 

75 

33 

26 

June  

74 

57 

35 

76 

26 

3i 

July  

38 

55 

50 

48 

20 

27 

August  

37 

26 

29 

22 

9 

14 

September  

23 

25 

8 

19 

7 

• • 

October  

22 

18 

8 

4 

2 

• • 

November  

16 

18 

7 

7 

2 

• • 

December  

23 

19 

11 

19 

6 

• • 

579 

470 

39i 

455 

219 

172 
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Commenting  on  these  findings,  Dr.  Lambert  says : 

Have  tonsillectomies  begun  to  tell,  or  has  it  been  oral  and 
dental  hygiene  ? Undoubtedly  both,  as  ten  years  have  not 
elapsed  since  tonsillectomy  before  15  years  of  age  has  be- 
come widespread,  so  that  it  could  not  previously  have  af- 
fected the  older  years  of  this  and  other  age  groups  in  the 
community. 

If  by  rigid  attention  to  focal  infection,  rheumatism  and 
allied  troubles  could  be  reduced  70  per  cent.,  this  alone 
would  take  care  of  a large  part  of  the  morbidity  rate 
and  mortality  in  industry  from  acute  and  chronic  disease. 

The  fact  that  this  one  great  cause  of  disease  and  physi- 
cal failure — focal  infection — can  be  so  successfully  at- 
tacked supports  the  figures  herein  presented  as  to  current 
waste  of  life  and  health  and  their  equivalent  in  productiv- 
ity, health  and  happiness  in  the  great  industrial  army  of 
peace. 

It  is  regrettable  that  there  is  at  present  so  much  con- 
flict of  opinion  on  this  matter  of  focal  infection.  This 
arises  in  many  instances  from  only  partial  consideration 
of  the  patient’s  needs.  It  is  well  accepted  generally  in 
scientific  circles,  both  medical  and  dental,  that  very  seri- 
ous impairment  of  health  and  both  acute  and  chronic 
organic  affections  can  arise  from  these  focal  infections 
in  the  head.  This  being  an  admitted  fact,  the  patient  is 
entitled  to  know  that  when  a pulpless  tooth  is  retained  in 
the  head  there  is  always  a greater  risk  of  infection  arising 
at  its  root  tip  than  at  the  root  tip  of  a sound  tooth.  From 
the  standpoint  of  prevention,  therefore,  the  removal  of  a 
pulpless  tooth,  even  though  it  shows  no  signs  of  infection, 
is  a legitimate  subject  for  consideration  and  the  patient  is 
the  one  to  decide  whether  he  wishes  to  assume  the  risk 
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of  future  infection,  or  sacrifice  his  tooth  and  block  a 
very  probable  channel  of  infection. 

It  is  important  to  look  at  these  matters  statistically  and 
to  so  present  them  to  a patient.  Let  him  know  the  risk 
that  he  runs  when  he  decides  to  retain  these  questionable 
teeth.  This  question  can  never  be  properly  considered  in 
the  complete  interest  of  a patient  unless  the  principle  of 
prevention  is  wholly  recognised  and  the  patient  is  fully  in- 
formed of  the  preventive  value  of  removing  these  foci  of 
infection  or  these  areas  of  low  resistance  from  the  body. 
Infection  is  the  greatest  enemy  of  mankind,  and  we  must 
strike  at  its  original  source  and  not  wait  until  serious 
damage  has  been  done  before  taking  action.  The  counsel, 
therefore,  to  tolerate  a pulpless  tooth  which  gives  evidence 
of  root  infection,  until  there  has  developed  in  some  part 
of  the  body  a pathological  process  which  may  well  get 
beyond  control,  does  not  represent  a sound  scientific  atti- 
tude toward  such  problems. 

The  Life  Extension  Institute  has  made  more  than 
10,000  X-ray  examinations  of  the  jaw  as  a matter  of 
routine,  and  more  than  10,000  additional  such  examina- 
tions in  selected  cases.  In  its  routine  cases  63  per  cent, 
showed  root  infection.  The  follow-up  of  some  5,000  rou_ 
tine  cases  within  six  months  after  the  reports  had  been 
made  and  counsel  given  as  to  need  for  careful  dental  at- 
tention showed  that  94  per  cent,  acted  on  this  counsel  and 
took  their  films  to  their  dentists.  Seventy-eight  per  cent, 
had  extractions  or  treatment  or  both,  and  63  per  cent,  re- 
ported improvement  in  symptoms  or  general  health  within 
six  months.  It  should  be  remembered  that  these  were 
routine  cases,  many  of  them  showing  no  apparent  signs  of 
ill  health.  In  many  of  these  cases  the  improvement  was 


140 


HEALTH  BUILDING 


quite  striking.  As  already  shown  by  the  Institute’s  studies, 
a higher  percentage  of  organic  impairment  exists  among 
people  who  have  mouth  infection  than  among  those  free 
from  it. 

It  is  to  be  hoped  that  in  another  generation  these  prob- 
lems will  not  arise.  In  another  fifty  years  there  should 
be  no  such  problem  as  a pulpless  tooth.  With  hygienic 
regulation  in  the  pre-natal  period,  with  adequate  diet  and 
improved  hygiene  in  infancy  and  childhood,  with  a suffi- 
ciency of  vitamins  and  minerals  supplied  to  the  growing 
child,  with  dental  prophylaxis  universally  applied,  tooth 
decay  will  not  reach  the  pulp  canal,  and  this  problem  will 
become  of  academic  and  historical  interest  only.  Then  the 
decision  as  to  the  retention  or  removal  of  a pulpless  tooth 
will  rarely  have  to  be  made. 

Finally,  we  know  of  no  possible  harm  that  can  come 
from  the  removal  of  a tooth  or  indeed  of  all  the  teeth,  at 
all  comparable  with  the  possible  harm  that  may  result  from 
the  retention  of  a malignant  focus  of  infection  in  the  head  ; 
and  in  a certain  definite  percentage  of  all  cases  showing 
pulpless  or  infected  teeth  these  malignant  foci  will  arise. 
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POISONS 

1.  Drugs. 

2.  Tea. 

3.  Coffee. 

4.  Alcohol. 

5.  Tobacco. 

6.  Occupational  poisoning. 

7.  Retention  of  waste  products. 

Drugs.  Under  this  subdivision  we  have  to  consider 
drugs,  self-administered,  as  medicine,  and  also  habit- form- 
ing drugs.  Patent  medicines  may  be  regarded  as  a source 
of  serious  economic  waste  as  well  as  of  personal  injury. 
The  injury  to  health  may  be  summarised  as  follows: 

1.  Direct  injury  from  the  drug  used. 

2.  Indirect  injury  through  loss  of  time  and  masking  of 
the  real  trouble. 

3.  Injury  through  delay  in  seeking  proper  medical  super- 
vision and  treatment. 

4.  Injury  through  misapplication  of  even  useful  remedies 
or  methods  through  ignorance  of  the  underlying  con- 
ditions and  needs. 

It  is  estimated  that  $100,000,000  are  expended  annu- 
ally for  drugs,  mostly  self-administered.86 

The  type  of  self-medication  which  is  particularly  harm- 
ful is  the  taking  of  headache  powders.  Headache  is  a 
warning  symptom.  Most  headaches  are  rather  quickly 
relieved  by  headache  powders  which  in  no  instance  really 
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effect  a cure  of  the  underlying  causes,  and  hence  these 
causes  pass  as  a rule  uninvestigated.  Some  of  the  im- 
portant causes  of  headache  are  as  follows:  syphilis,  brain 
tumour,  arteriosclerosis,  Bright’s  disease  of  the  kidneys, 
infection  of  the  nasal  sinuses,  eye  disease,  eye  strain  from 
defective  vision,  ear  infection,  high  blood  pressure,  anae- 
mia, malaria  and  other  infections,  neurasthenia,  absorption 
of  toxins  from  the  intestines,  etc. ; hence  the  extremely 
common  practice  of  self-treatment  along  these  lines  is 
undoubtedly  an  important  cause  of  physical  impairment. 
The  abuse  of  purgatives  and  laxatives  is  another  type  of 
poisoning.  Even  in  the  case  of  mineral  waters,  their  value 
is  greatly  exaggerated  and  their  use  often  quite  as  harm- 
ful as  pills  unless  restricted  to  justifiable  emergencies. 

In  addition  to  patent  medicines,  we  have  the  frank  drug 
indulgences  of  the  drug  addict:  cocaine  and  opium,  vari- 
ous derivatives  of  opium,  such  as  morphine,  codeine  and 
heroin.  Of  these,  heroin  is  now  regarded  as  the  most 
pernicious  and  is  becoming  more  widely  used  by  drug 
addicts.  Advanced  heroin  drug  addicts  are  thought  to 
be  in  much  worse  physical  condition  than  the  morphine 
habitue.  This  subject  of  drug  addiction  is  receiving  in- 
creasing attention,  and  various  estimates  have  been  made 
regarding  the  number  of  drug  addicts  in  the  population. 
Without  any  apparently  accurate  statistical  basis,  esti- 
mates of  1 per  cent,  to  2 per  cent,  have  been  made,  hut 
this  is  considered  excessive  by  some  authorities,87  and 
instead  of  2,000,000  cases,  as  low  as  80,000  has  been 
estimated.88 

The  following  estimates  as  to  the  extent  of  drug  addic- 
tion in  the  United  States  have  been  made  by  a number 
of  investigators:88 


Per 

United  States  Cent. 
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Drug  addicts  in  any  particular  group  are  likely  to  draw 
others  into  the  indulgence,  and  this  renders  it  important 
to  search  out  the  foci  of  addiction  in  any  particular  indus- 
trial group  and  clear  the  group  from  such  an  influence. 
It  is  probably  not  correct  to  assume  that  every  drug  ad- 
dict is  necessarily  of  a low  grade  mental  type.  Circum- 
stances and  accidents  of  life  have  their  influence  in  draw- 
ing people  who  would  otherwise  lead  normal  lives  into 
these  indulgences.  The  conditions  that  contribute  to  a 
spread  of  drug  addiction  require  close  study  just  as  the 
conditions  that  contribute  to  a spread  of  typhoid  fever 
or  any  other  malignant  influence.93 

It  does  not  appear,  however,  that  narcotic  drug  addic- 
tion is  very  widespread  in  the  industrial  population,  ex- 
cept in  certain  centres  where  the  conditions  of  living  have 
especially  contributed  to  this  unfortunate  habit.90 

In  the  following  table,  the  special  committee  investi- 
gating the  traffic  in  narcotic  drugs  gives  us  a comparison 
of  the  per  capita  consumption  of  opium  in  this  and  other 
countries : 89 


Per  Capita  Consumption  of  Opium  by  United  States  and 
Certain  Foreign  Countries 


Con- 

Total  Annual  sumption 

Country  Population  * Consumption  per  Capita 

Pounds  Grains 

Austria  46,000,000  3,000-4,000  Vz-Vi 

Italy 33,000,000  6,000  1 

Germany  60,000,000  17,000  2 

Portugal  5,500,000  2,000  234 

France  40,000,000  17,000  3 

Holland  6,000,000  3,000  [sxA 

United  States  92,000,000  470,000  36 


* The  population  is  that  given  for  1910. 
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With  regard  to  the  economic  aspect  of  drug  addiction, 
the  committee  reports  : 91 

It  has  been  computed  by  the  state  food  and  drug  commis- 
sioner of  one  of  the  states  having  stringent  regulatory  laws 
that  the  average  annual  expenditure  for  an  addict  to  satisfy 
his  addiction  amounts  to  $61.18.  Upon  this  basis  of  cost  of 
drugs  alone,  the  addicts  of  this  country  annually  pay  over 
$61,000,000  for  the  satisfaction  of  addiction. 

The  figures  obtained  by  the  committee  vary  as  to  the 
average  percentage  of  addicts  regularly  employed,  employed 
part  of  the  time  and  not  employed  at  all.  But  it  is  con- 
cluded from  a careful  analysis  of  these  figures,  as  well  as 
those  obtained  by  other  investigators  who  have  made  a study 
of  this  problem,  that  at  least  25  per  cent,  of  the  addicts  are 
not  steadily  employed  in  gainful  occupations.  This  would 
represent  at  least  250,000  unemployed  addicts  in  the  United 
States.  At  a conservative  estimate,  this  would  represent  the 
loss  in  wages  of  $150,000,000  annually.  These  figures  do 
not,  however,  include  the  cost  of  drug  addiction  to  individuals 
as  a result  of  loss  through  theft  and  burglary,  nor  the  cost 
to  the  states  and  municipalities  in  the  suppression  and  pun- 
ishment of  crime,  and  the  care  and  treatment  of  those  who 
eventually  become  a charge  upon  the  community. 

Tea  and  coffee.  Since  neither  tea  nor  coffee  has  any 
nutritional  value  and  both  exert  a drug  effect  on  the  or- 
ganism, they  must  be  considered  under  the  caption  of 
poisons,  although  in  great  moderation  there  is  no  evi- 
dence that  they  do  any  immediate  harm  to  the  average 
person.  It  is  not  possible  to  say  to  what  extent  injury 
results  over  a long  period  of  time  from  a comparatively 
moderate  use  of  these  table  indulgences  which  are  taken 
partly  for  their  flavour  and  partly  for  their  stimulating 
effect.  They  belong  to  the  class  of  true  stimulants,  unlike 
alcohol,  and  the  chief  drug  constituent  is  caffeine.  Apart 
from  caffeine,  there  are  substances  in  both  tea  and  coffee 
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that  may  have  an  injurious  influence,  such  as  tannin  in 
tea  and  aromatic  substances  in  coffee.  The  chief  drug 
effect,  however,  is  from  the  caffeine.  It  is  worthy  of  note 
that  the  action  of  caffeine  on  the  circulation  and  nervous 
system  is  quite  uncertain,  hence  this  drug  is  not  used  as 
much  in  treating  the  circulation  as  formerly,  as  its  effect 
is  not  always  that  of  a consistent  stimulant  but  may  be 
that  of  a depressant,  depending  on  the  predisposition  of 
the  individual.  That  over-indulgence  in  tea  and  coffee 
is  a fairly  common  source  of  injury  in  the  industrial  pop- 
ulation is  unquestionably  true.  Analysis  of  some  typical 
and  representative  groups  examined  by  the  Institute  de- 
veloped the  following  figures : 

Per  Cent. 


Total  using  coffee  in  moderation 49 

Total  using  coffee  to  excess 25 

(3  cups  or  more) 

Total  using  tea  in  moderation 30 

Total  using  tea  to  excess 6 

(3  cups  or  more) 

Total  using  nostrums 11 

(patent  medicine) 


Rapid  pulse,  increased  blood  pressure  and  restless  sleep 
were  noted  as  fairly  common  results  of  excess.  When  the 
bounds  of  reasonable  moderation  are  exceeded,  there  is  no 
doubt  that  serious  disturbances  in  the  circulation  and  in 
the  nervous  system  may  result  and  that  over  a long  period 
of  years  through  over-stimulation  of  the  kidneys  and  of 
the  circulation,  actual  organic  changes  may  be  brought 
about  especially  when  these  indulgences  are  added  to  other 
irritating  factors  that  accompany  unhygienic  living. 

Benedict  found  that  in  some  subjects  coffee  in  moderate 
dosage  increased  blood  pressure  from  10  to  20  milli- 
metres.92 
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Alcohol.  Until  the  traffic  in  alcohol  was  prohibited  by 
law,  alcohol  could  unquestionably  be  charged  with  a tre- 
mendous amount  of  physical  injury.  This  was  measured 
most  accurately  by  life  insurance  experience  which  is 
here  presented  as  having  an  important  bearing  on  such 
discussion  as  may  in  the  future  take  place  with  regard  to 
any  change  in  existing  laws.  A number  of  large  Ameri- 
can life  insurance  companies  have  investigated  in  an  in- 
tensive way  the  mortality  experience  among  various 
classes  of  drinkers,  and  the  results  are  entirely  consistent 
with  other  studies.94 

Comparative  Mortality  Among  Users  of  Alcohol 
43  American  Life  Insurance  Companies 
1895-1905  95 


0.  Death  rate  among  insured  lives  generally  medico- 

actuarial  table 100 

1.  Death  rate  among  policyholders  using  two  glasses  of 

beer  or  one  glass  of  whiskey  daily 118 

2.  Death  rate  among  policyholders  giving  history  of  past 

intemperance,  but  apparently  cured 150 

3.  Death  rate  among  policyholders  using  more  than  two 

glasses  of  beer  or  one  glass  of  whiskey  daily,  but 
regarded  as  temperate  and  standard  risks 186 


These  results  are  similar  to  those  found  by  British  life 
insurance  companies.  In  the  companies  indicated  the 
mortality  among  non-abstainers  is  expressed  in  the  fol- 
lowing percentages : 96 

United  Kingdom  Temperance  and  General 
Provident  Institution  of  London  (1866- 

1910)  38%  higher  than  among 

abstainers 

Sceptre  Life  Association  of  London 

(1884-1911)  52%  higher  than  among 

abstainers 

Scottish  Temperance  Life  Assurance 

Company  of  Glasgow  (1883-1912) 44%  higher  than  among 

abstainers 
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These  results  are  also  consistent  with  laboratory  find- 
ings showing  the  adverse  influence  of  alcohol  even  in 
moderate  beverage  doses. 

An  impression  as  to  the  proportion  of  abstainers  in 
the  population  among  insured  lives  may  be  gained  from 
the  following  tabulation  based  upon  an  analysis  of  policy- 
holders in  three  life  insurance  companies: 97 


Abstainers 
Per  Cent. 

Postal  Life  (recent  applicants) 64 

Guardian  Life  (recent  applicants) 56 

New  England  Mutual  (experience  of  60  years)  24 
Rarely  using 12  per  cent 


The  experience  of  the  Life  Extension  Institute  among 
individuals  examined  is  along  similar  lines.  Among  in- 
dustrial workers,  45  per  cent,  were  found  to  be  abstain- 
ers ; among  commercial  workers,  72  per  cent.98 

The  notion  that  total  abstainers  are  a peculiar  class  is 
negatived  by  the  record  of  the  Security  Mutual  Life 
Insurance  Company  which  gives  us  the  following  classifi- 
cation : 99 

Per  Cent. 


Clergymen  4 

Farmers  19 

Clerks  15 


Miscellaneous  (men  earning  $15  to  $25  per  week)...  62 

It  is  too  soon  to  measure  accurately  the  results  of  pro- 
hibition, but  with  the  abolition  of  the  saloon  and  the  en- 
forcement of  prohibition  for  the  great  mass  of  the  work- 
ing population,  there  is  removed  not  only  the  toxic  drug 
effect  of  alcohol  on  the  tissues  of  the  working  man,  but 
its  contributory  influence  in  lowering  resistance  to  many 
forms  of  disease  and  especially  in  reducing  the  incidence 
of  venereal  disease.  As  to  the  influence  of  alcohol  in 
lowering  productivity  there  has  been  much  discussion, 


POISONS 


149 


some  students  of  this  question  actually  claiming  that 
productivity  can  be  increased  by  a moderate  beer  indul- 
gence. It  is  not  possible  to  produce  reliable  statistics  to 
support  this  view,  but  the  physiological  data  point  very 
decidedly  in  the  other  direction.100, 101, 102  Under  no 
proper  normal  adjustment  of  labour  conditions  could  the 
employment  of  a narcotic  drug  increase  in  any  genuine 
sense  the  productivity  of  a labourer.  Only  under  abnor- 
mal conditions  could  a drug  effect  any  temporary  influ- 
ence in  increasing  production.  This  would  have  its  un- 
questionable reaction  on  production  through  a lowering 
of  the  physiological  efficiency. 

Dr.  George  H.  Kirby  103  reports  the  following  interest- 
ing statistics  from  the  records  of  Bellevue  Hospital,  in- 
dicating that  before  prohibition  there  was  a trend  against 
alcohol  which  has  found  its  expression  in  law.  Since 
prohibition,  the  reduction  of  alcohol  cases  has  continued. 

Number  and  Percentage  of  Cases  of  Alcoholism  Among  Total 
Number  of  Patients  Treated  at  Bellevue  Hospital 


Year 

T otal  Number  of 
Patients  T reated  in 
Bellevue  Hospital  * 

Number 
of  Cases 
of  Alcoholism  t 

Per  Cent 
AlcoholL 

1909 

35,295 

9,607 

27.2 

1910 

33,677 

10,691 

31-7 

1911 

30,151 

8,348 

2 77 

1912 

32,541 

8,000 

24.6 

1913 

32,712 

7,732 

23.6 

1914 

34,073 

6,869 

20.1 

1915 

43,m 

6,157 

14-3 

1916 

40,562 

7,086 

175 

1917 

40,605 

5,849 

14.4 

1918 

37,222 

2,525 

67 

1919 

33,826 

2,469 

7-3 

1920 

34,034 

2,001 

5-8 

Total  . 

427,809 

77,334 

* Exclusive  of  traumatisms. 

t Cases  diagnosed  acute  and  chronic  alcoholism,  the  definite  alcoholic 
psychoses,  are  not  included. 
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Number  and  Percentage  of  Alcoholic  Psychoses  Among  First 
Admissions  in  New  York  State  Hospitals 


Total  First 

Alcoholic 

Per  Cent,  of 
Alcoholic 

Year 

Admissions 

Psychoses 

Psychoses 

1909 

. . . 5,222 

56i 

10.7 

1910 

. . . 5,564 

583 

10.5 

1911 

• . . 5,7oo 

59i 

10.4 

1912 

• • • 5,742 

565 

9.8 

1913 

572 

9-4 

I9M 

. . . 6,265 

464 

7-4 

1915 

345 

5-6 

1916 

. • • 4,903  * 

297  * 

6.1 

1917 

. . . 6,877 

594 

8.6 

1918 

. . . 6,797 

354 

5-2 

1919 

. . . 6,791 

269 

3-9 

1920 

• • • 6,573 

122 

1.8 

Total  

. ..  72,699 

5,317 

* Figures  for  period 

of  nine  months 

only  owing  to  change  in  hospital 

year. 

The  arrests  for  drunkenness 

in  Massachusetts  for  nine 

years  ending  September  30,  1920,  were : 104 

Year 

No.  of 
Arrests 

Year 

No.  of 
Arrests 

1911  

93,965 

1916 

116,655 

1912 

98,651 

1917  

129,455 

1913  

104,936 

1918  * 

92,838 

I9M  

108,185 

1919  1 

79,212 

1915  

106,146 

1920  

37,i6o 

* War  year. 

t Six  months  prohibition. 

Arrests  in  Boston  for  1919  and  1920  were  as  follows : 


1919 

1920 

Drunkenness  

52,682 

16,487 

Non-support  

862 

584 

Disorderly  

429 

416 

Assault  

2,127 

1,673 

Lodgings  provided 

43 

40 

Table  2.  Total  Deaths  from  Alcoholism  and  Cirrhosis  of  the  Liver 
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Francis  Hathaway  348  presents  the  following  interesting 
discussion  regarding  deaths  from  alcoholism  in  large 
American  cities  since  1916.  This  subject  has  been  ob- 
scured by  so  much  partisan  misrepresentation  that  it  is 
important  to  consider  the  facts  as  they  stand : 

The  accompanying  table  (1)  shows  briefly  the  com- 
parative total  number  of  deaths  from  alcoholism  in  these 
fourteen  great  cities  in  the  last  two  normal  wet  years  and 
the  first  two  complete  prohibition  years : 

Table  i.  Total  Deaths  from  Alcoholism  in  14  Large  Cities 


2 years  1916-17  3,479 

2 years  1920-21  prohibition  730 


Nearly  all  the  cities  show  some  increase  in  1921  over  1920, 
but  the  number  of  deaths  is  far  below  that  of  1916-17  before 
war  restrictions  on  the  liquor  traffic,  which  began  to  be 
operative  in  1918,  and  national  prohibition  had  reduced  or 
stopped  the  legal  liquor  traffic.  The  increase  suggests  the 
risk  which  confirmed  alcoholics  incur  in  continuing  the  use 
of  alcoholic  beverages  which  better  organisation  of  the  illegal 
traffic  makes  accessible  to  them.  But  ‘bad  liquor’  evidently 
does  not  carry  off  in  deaths  from  alcoholism  as  many  per- 
sons as  the  public  has  been  given  to  understand.  (See  p.  15.) 

The  question  may  be  raised  whether  more  deaths  are 
occurring  due  to  wood  alcohol  poisoning  under  prohibition 
and  are  so  reported  thus  accounting  for  the  diminished  num- 
ber of  deaths  reported  as  alcoholism. 


Henry  Rood,  in  the  New  York  World  (March  26,  1922) 
answers  this  question  so  far  as  New  York  City  is  con- 
cerned. He  gives  the  following  table  which  gives  data 
for  six  more  years  than  Table  2.  (See  page  15.) 
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Table  3.  Deaths  Reported,  New  York  City 


Wood  Alcohol 


Year 

Alcoholism 

Alcohol 

Poisoning 

Total 

1910 

6 

8 

635 

1911 

6 

2 

644 

1912 

570 

4 

3 

577 

1913 

656 

3 

5 

661 

1914 

5 

665 

1915 

562 

1 

2 

565 

1916 

687 

2 

1 

690 

1917 

560 

8 

2 

570 

1918 

252 

4 

1 

257 

1919 

38 

1 

215 

1920 

98 

29 

• . 

127 

1921 

119 

14 

8 

141 

Industrial  insurance  companies  report  that  the  years 
1919,  1920  and  1921  show  a very  low  mortality  rate.  It 
would  be  hazardous  to  ascribe  any  considerable  part  of 
the  reduction  to  the  withdrawal  of  alcohol  from  the  mass 
of  the  population.  The  fact  remains,  however,  that  the 
mortality  in  industry  has  been  lowered  by  some  influence 
or  combination  of  influences,  and  it  is  legitimate  to  assume 
that  the  withdrawal  from  circulation  of  a powerful  nar- 
cotic drug  has  not  been  without  effect. 

Since  the  consensus  of  medical  opinion  is  to  the  effect 
that  alcohol  is  of  little  value  even  as  a drug  in  medical 
practice  and  that  it  is  certainly  not  a requisite  to  normal 
living  and  practically  always  exerts  an  injurious  influ- 
ence however  slight,  the  abolition  of  the  liquor  traffic  may 
be  regarded  as  eliminating  a serious  source  of  waste  from 
the  standpoint  of  useless  expenditures  as  well  as  injurious 
indulgences.100’ 101>  102 

Tobacco.  Tobacco  may  be  considered  very  much  in  the 
same  light  as  tea  and  coffee,  only  it  is  a far  more  powerful 
drug;  and  as  it  is  used  more  continuously  and  not  merely 
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at  stated  intervals,  the  possibilities  of  developing  an  ex- 
cessive use  are  greater.  The  widespread  use  of  tobacco 
is  a matter  to  take  into  serious  consideration  as  a pos- 
sible source  of  waste,  not  only  through  the  expenditures 
for  excessive  use  but  its  influence  on  health. 

There  is  lacking  complete  information  regarding  the  in- 
fluence of  tobacco  that  we  now  have  regarding  alcohol 
but  the  subject  is  under  investigation  and  in  due  course 
laboratory  and  statistical  studies  will  make  available  more 
definite  information,  especially  in  a quantitative  way,  as 
to  the  influence  of  tobacco  on  health.  There  have  been 
some  interesting  experiments  made  which,  as  in  the  case 
of  alcohol,  give  results  consistent  with  our  knowledge  of 
the  physiological  action  of  tobacco.  The  only  mortality 
studies  available  are  those  of  the  New  England  Mutual 
Life  Insurance  Company,  which  must  be  interpreted  with 
caution  inasmuch  as  the  tobacco  users  were  not  separated 
from  the  alcohol  users. 

This  survey  covered  an  experience  of  60  years  and  a 
body  of  180,000  policyholders,  as  follows: 106 

Ratio  of  Actual  to  Expected  Mortality  * 

Abstainers  Rarely  Use  Temperate  Moderate 


Tobacco  *59%  71%  84%  93% 

Alcohol  57%  72%  84%  125% 


* The  standard  here  used  is  the  American  Experience  Table,  which  is 
largely  an  artificial  table  upon  which  insurance  premiums  are  based,  but 
which  provides  for  a much  higher  mortality  than  the  average  companies 
sustain.  For  example,  the  actual  mortality  of  the  New  England  Mutual  in 
1913  was  57  per  cent,  of  the  expected. 

Fifty-nine  per  cent,  of  the  expected  mortality  means 
that  where  according  to  the  premium  tables,  100  were 
expected  to  die,  only  59  actually  died.  It  is  apparent  that 
the  trend  of  mortality  is  consistent  with  the  known  toxic 
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influence  of  the  drug  and  shows  definitely  higher  rates 
among  users  as  compared  to  non-users. 

Physiological  studies  are  available  from  various  sources 
and  there  is,  of  course,  an  enormous  literature  on  tobacco. 
The  most  significant  results  of  the  investigations  are 
quoted  herewith.105 

Lombard  107  in  1892  found  an  apparent  toxic  effect  on 
the  central  nervous  mechanism  that  diminished  muscu- 
lar activity  and  working  power. 

Harley  107  arrived  at  similar  conclusions. 

Hough  107  failed  to  find  such  evidence  in  ergograph  or 
dynamograph  experiments  and  thought  the  movement  to 
this  fatigue  level  was  slowed  under  use  of  tobacco,  but 
these  results  are  questioned  by  Rivers. 

Fere,107  in  an  investigation  of  cigarettes,  found  a tran- 
sient increase  of  working  power  followed  by  depression 
below  normal. 

Rivers,108  a very  cautious  and  conservative  investigator, 
reviews  the  evidence  and  reports  his  own  findings  as 
follows : 

I am  able  to  give  the  result  of  brief  experiments  on  two 
subjects  to  test  the  effect  of  smoking  a cigar  after  dinner. 
In  one  subject,  the  work  of  two  days  with  smoking  was  com- 
pared with  that  of  three  normal  days,  and  in  the  second 
subject  there  were  two  days  with  smoking  and  two  without. 
Ten  ergograms  were  recorded  at  intervals  of  five  minutes  in 
one  case  and  twelve  in  the  other  without  any  pause,  and  the 
smoking  began  after  the  first  ergogram.  Any  kind  of  dis- 
guise was  of  course  impossible. 

The  smoking  was  distinctly  pleasant,  and  there  was  nat- 
urally strong  sensory  stimulation.  All  that  we  know  of  the 
effects  of  these  two  conditions  would  lead  us  to  expect  a very 
decided  and  immediate  increase  in  the  amount  of  work,  alto- 
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gether  apart  from  any  physiological  effect;  and  it  cannot, 
therefore,  be  regarded  as  without  significance  that  any  such 
increase  was  completely  absent.  There  was  no  trace  of  any 
immediate  increase,  and  on  the  whole  a smaller  amount  of 
work  was  done  on  the  days  on  which  the  cigars  were  smoked 
than  on  the  intervening  normal  days.  The  decrease  was  not 
great,  and  probably  not  beyond  the  limits  of  normal  varia- 
tion; and  the  point  I wish  to  emphasise  is  that  there  seemed 
to  have  been  an  inhibition  of  the  effects  normally  produced 
by  such  a pleasurable  and  stimulating  activity  as  that  of 
smoking. 

We  thus  see  that  tobacco  comes  out  from  the  ergographic 
test  less  creditably  than  the  other  drugs  we  have  been  con- 
sidering, though  here,  as  in  other  cases,  much  more  work  is 
necessary  before  we  can  expect  to  understand  the  mode  of  its 
action.  It  is,  however,  noteworthy  that  the  prohibition  of 
this  substance  during  training  for  feats  involving  muscular 
activity  seems  to  show  that  this  depressing  action  on  the 
strength  of  muscular  contractions  has  been  recognised  by 
general  experience. 

Rivers’  conclusions  have  been  confirmed  in  the  follow- 
ing studies : 

Dr.  George  J.  Fisher  109  reports  on  the  results  of  experi- 
ments made  on  fifteen  young  subjects,  physical  directors, 
in  normal  condition  of  health  and  engaged  in  vigorous 
exercise  daily.  Seven  were  non-smokers  and  eight  were 
classed  as  “moderate  smokers.”  The  experiments  cov- 
ered investigation  of  the  heart  rate  after  exercise,  and 
physical  precision  and  accuracy  in  baseball  pitching.  The 
experiments  established  the  conclusion  that  smoking 
causes  loss  in  physical  precision,  and  loss  in  accuracy  of 
pitching  a baseball. 

(a)  All  smokers  and  non-smokers  showed  a loss  in 
physical  precision  immediately  after  smoking. 
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(b)  Smoking  reduces  accuracy  in  pitching  a baseball 
— and  it  would,  of  course,  have  the  same  effect  in  pitching 
a bomb. 

(c)  In  tests  where  there  was  no  smoking,  all  the  men 
improved  in  accuracy  of  pitching. 

In  line  with  Rivers’  findings  and  conclusions,  we  have 
an  investigation  of  the  effects  of  tobacco  on  the  indus- 
trial efficiency  of  a group  of  telegraphers — a strenuous 
mental  occupation — including  both  light  and  heavy 
smokers,  which  has  been  summarised  as  follows : 110 

1.  The  output  curves  of  a small  group  of  Morse  code 
telegraph  operators  show  in  general  the  course  typical  of 
fatigue  in  occupations  involving  attention  and  neuro-muscular 
co-ordination. 

2.  The  heavy  smokers  of  the  group  show  a higher  output 
rate  at  the  beginning  of  the  day  than  the  light  smokers,  but 
their  rate  falls  off  more  markedly  in  the  later  hours,  and 
their  production  for  the  whole  day  is  definitely  less  than 
that  of  the  light  smokers. 

3.  The  heavy  smokers  show  also  less  ability  than  the  light 
smokers  to  respond  to  increasing  pressure  of  work  in  the 
late  hours  of  the  day  by  handling  their  full  share  of  the 
work  presented. 

Baumberger,  Perry  and  Martin  111  give  us  the  following 
summary  of  the  results  of  experiments  on  the  influence 
of  tobacco  in  a strenuous  physical  occupation — bottle- 
making. 

1.  Smoking  has  little  effect  on  output  rate  in  the  strenuous 
physical  occupation  studied  by  us. 

2.  Chewing  markedly  lowers  output  rate  in  this  strenuous 
physical  occupation. 

3.  Light  smokers  have  a slightly  lower  output  rate  than 
heavy  smokers  in  this  strenuous  physical  occupation. 
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The  apparent  paradox  of  a more  profound  unfavour- 
able influence  among  the  light  smokers  than  among  the 
heavy  smokers  requires  further  investigation.  It  may  be 
due,  as  the  authors  suggest,  to  acquired  immunity  on  the 
part  of  the  heavy  smokers  to  the  immediate  ill  effects  of 
the  drug.  There  is  no  evidence  offered  to  show  that  the 
groups  were  homogeneous  as  to  their  physical  and  mental 
condition.  The  non-smokers  were  a much  smaller  group 
(only  19)  and  more  subject  to  accidental  fluctuation.  It 
would,  of  course,  be  absurd  to  draw  the  conclusion  that 
heavy  smoking  is  less  injurious  than  light  smoking.  Fur- 
thermore, the  heavy  smoking  group  arbitrarily  includes 
those  using  more  than  one  cigar  or  ten  cigarettes.  Ac- 
cording to  the  standard  adopted  by  the  Life  Extension 
Institute,  persons  who  smoke  daily  more  than  four  cigars, 
or  more  than  five  pipefuls,  or  more  than  ten  cigarettes  are 
classed  as  excessive  smokers. 

In  investigating  small  groups,  it  is  appreciated  that 
elaborate  classification  is  impossible.  There  is  danger, 
however,  of  these  studies  being  misinterpreted. 

Major  Lelean  112  of  the  Royal  Army  Medical  Corps, 
who  has  published  the  lectures  delivered  by  him  at  the 
Royal  Army  Medical  College,  has  this  to  say  with  regard 
to  the  effects  of  tobacco : 

To  take  now  the  next  item  that  comes  in  the  ration  list — 
tobacco.  The  effects  of  smoking  on  the  heart  and  on  the 
quality  of  the  pulse  are  well-known  by  pulse-tracings.  With- 
out going  into  the  question  of  such  various  objectionable 
ingredients  in  tobacco  as  nicotine  and  the  more  harmful 
furfural,  one  may  say  that  excess  of  smoking,  particularly 
of  cheap  cigarettes,  produces  rapid  heart  (tachycardia), 
muscular  relaxation,  and  diminution  of  visual  acuity.  These 
conditions  result  in  “shortness  of  wind,”  which  is  bad  for 
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marching,  and  produce  muscular  tremor  and  loss  of  effective 
sight,  which  it  need  scarcely  be  said  are  worse  for  shooting. 

Regarding  soldiers  on  the  march,  he  says : 

Smoking  should  be  forbidden;  it  causes  thirst,  tremor  and 
rapid  heart. 

Capt.  John  Parkinson  of  the  Royal  Army  Medical 
corps  and  Dr.  Hilmar  Hoefod  of  Harvard  113’ 114  (U.  S. 
A.)  summarise  the  effect  of  their  findings  on  the  im- 
mediate effect  of  cigarette  smoking  on  healthy  men  as 
follows : 

These  observations  show  that,  in  health,  the  smoking  of  a 
single  cigarette  by  an  habitual  smoker  usually  raises  the 
pulse  rate  and  blood  pressure  perceptibly;  and  these  effects 
are  a little  more  pronounced  in  cases  of  “soldier’s  heart.” 
Moreover,  the  smoking  of  a few  cigarettes  can  render  healthy 
men  more  breathless  on  exertion,  and  manifestly  does  so  in 
a large  proportion  of  these  patients. 

Excessive  cigarette  smoking  is  not  the  essential  cause  in 
most  cases  of  “soldier’s  heart”;  but,  in  our  opinion,  it  is  in 
many  cases  an  important  contributory  factor  in  breathless- 
ness and  pain  in  the  region  of  the  heart. 

Tobacco  when  taken  in  undoubted  excess  may  cause  a 
long  range  of  physical  disturbances,  such  as  acid  stomach, 
chronic  irritation  of  the  nasal  and  respiratory  passages, 
heart  irregularities  and  general  nervousness,  insomnia 
and  other  conditions  which  would  very  palpably  influence 
the  quality  of  the  work  and  productivity  of  the  industrial 
employee.  These  are  well-known  clinical  effects  of  to- 
bacco and  must  be  sought  for  in  a careful  physical  analy- 
sis, especially  in  periodic  health  examinations.115 

Retention  of  waste  products.  Constipation  is  such  a 
common  condition  among  apparently  able-bodied  people 
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that  some  writers  are  inclined  to  minimise  its  importance 
and  regard  it  as  a form  of  adjustment  to  sedentary  exist- 
ence and  civilised  diet  customs.  Alvarez  116  regards  the 
nervous  reactions  as  of  more  importance  than  the  toxic. 
This  point  of  view  is  often  taken  by  the  clinician  who  is 
accustomed  to  deal  with  the  frankly  sick.  He  fails  to  take 
account  of  such  conditions  as  fatigue  and  generally  low- 
ered vitality  that  are  not  reported  in  the  hospital  record, 
or  made  the  basis  of  a call  for  clinical  aid. 

Auto-intoxication  is  not  a strictly  accurate  term  to 
apply  to  the  results  of  intestinal  stasis,  as  the  bacterial 
products  that  result  from  such  a condition  are  caused  by 
invading  bacteria  and  not  as  a result  of  cellular  reactions 
in  the  body.117  The  term  auto-intoxication  would  be  more 
appropriately  applied  to  disturbances  of  the  ductless 
glands.  However,  regardless  of  terminology,  there  is  no 
question  but  that  intestinal  stasis  often  results  in  a multi- 
plication of  bacteria  in  the  intestines  and  the  formation 
of  toxic  products  which  are  chiefly  destroyed  by  the  liver. 
If  the  factor  of  safety  is  exceeded,  irritation  of  other 
organs  may  occur  and  have  an  unfavourable  influence 
on  the  nervous  system  and  the  circulation,  resulting  in 
lowered  physical  and  mental  efficiency  and  the  symptoms 
of  so-called  fatigue.  There  is  also  the  possibility  of  the 
mechanical  effects  reacting  on  the  nervous  system  and 
producing  some  of  the  untoward  symptoms  accompanying 
constipation,  entirely  apart  from  any  absorption  of  toxic 
products. 

That  the  bacterial  flora  in  the  average  civilised  man’s 
intestine  is  not  ideal  is  coming  to  be  recognised  as  a patho- 
logical fact,  even  apart  from  well  defined  intestinal  stasis 
or  constipation.  There  is  need  not  only  to  correct  defi- 
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nitely  sluggish  bowels,  but  to  educate  the  people  to  regu- 
late the  diet  in  such  a way  as  to  prevent  masked  constipa- 
tion which  often  exists  when  there  is  only  one  movement 
a day.  This  involves  the  use  of  the  more  bulky  foods, 
such  as  fruits,  green  vegetables  and  whole  cereals ; and 
proper  exercises. 

The  Life  Extension  Institute,  in  its  examination  of  in- 
dustrial workers,  found  35  per  cent,  suffering  from  defi- 
nite constipation,  and  this  must  be  reckoned  with  as  one  of 
the  important  factors  contributing  to  fatigue  and  lowered 
efficiency.  Regardless  of  the  question  as  to  whether  its 
influence  is  toxic  or  nervous,  there  is  good  clinical  and 
general  evidence  for  the  statement  that  there  is  definite 
injury  from  intestinal  stasis.  This  question  is  well 
summed  up  by  the  “Medical  Record”  in  an  editorial,  April 
2,  1921 : 

Do  the  intestinal  toxins  act  directly  on  the  nerves,  produc- 
ing neuralgia,  psychic  depression,  fatigue,  or  is  this  general 
asthenia  the  consequence  of  the  intestinal  stasis  on  the  thy- 
roid, suprarenals,  and  other  endocrine  glands?  It  is  possible 
that  both  modes  of  action  exist,  but  what  is  certain  is  that 
treatment  of  the  stasis  will  cause  the  patient  to  regain  his 
vitality. 

Recently  Rettger  and  Cheplin  118, 119, 120  have  reported 
important  investigations  of  the  intestinal  bacterial  flora 
and  have  advocated  implantation  of  the  acidophilus  ba- 
cillus in  the  intestines  as  a means  of  correcting  toxic 
absorption  from  that  region.  It  is  claimed  that  the  bac- 
terial flora  can  be  permanently  changed,  with  the  acido- 
philus type  preponderating.  The  subject  is  still  under 
clinical  investigation,  but  it  would  seem  wise  not  only  to 
consider  the  need  for  efficient  bowel  action  but  a culture 
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of  bacterial  flora  that  will  bring  intestinal  conditions 
nearer  to  the  ideal  physiological  state  of  infancy. 

Occupational  disease  and  poisoning.  Studies  at  the 
Massachusetts  General  Hospital  have  shown  that  among 
industrial  workers  treated  at  that  medical  centre,  only 
about  9 per  cent,  were  suffering  from  conditions  related 
to  their  occupation.121 

Andrews  122  points  out  that  compensation  experience, 
particularly  in  Massachusetts  and  California,  shows  that 
cash  compensation  paid  on  account  of  occupational  dis- 
eases amounts  to  less  than  2 per  cent,  as  much  as  that  paid 
for  industrial  accidents.  Verrill 123  reports  that  under  the 
federal  workmen’s  compensation  act,  with  the  widest  pos- 
sible inclusion  of  occupational  diseases  as  “personal  in- 
juries” experience  shows  that  the  compensation  payments 
on  account  of  occupational  diseases  is  only  about  2 per 
cent,  of  the  amount  paid  for  accidental  injuries. 

One  of  the  most  striking  conclusions  reached  by  the 
British  Ministry  of  National  Service  124  on  the  results  of 
physical  examinations  in  Scotland  was  that  the  physical 
condition  of  the  manhood  of  the  country  was  very  much 
less  determined  by  industrial  conditions  than  by  condi- 
tions of  housing,  feeding  and  social  surroundings. 

Occupational  poisoning  has  perhaps  attracted  more  at- 
tention and  discussion  in  industrial  hygiene  than  many 
of  the  factors  that  are  much  more  influential  in  lowering 
industrial  efficiency  and  causing  disease  among  the 
workers. 

Occupational  poisoning  stands  out  as  a definite  and 
obvious  menace  in  certain  industries,  and  the  nature  of 
the  injury  is  more  easily  appreciated  than  is  the  case  with 
the  other  factors  discussed  in  this  report  that  arise  in  the 
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faulty  living  habits,  physical  deficiencies  and  social  mal- 
adjustment of  the  worker  rather  than  in  the  particular 
type  of  work  that  he  is  carrying  on. 

The  protection  of  the  worker  from  occupational  poison- 
ing is  an  immediate,  elementary,  obvious  obligation  in 
industry  and  there  has  been  very  substantial  accomplish- 
ment along  this  line,  especially  through  the  aid  of  the 
United  States  Public  Health  Service. 

Along  with  the  development  of  workmen’s  accident  in- 
surance laws  which  have  been  credited  with  stimulating 
the  “Safety  First”  campaigns  of  recent  years,  there  has 
come  a well  defined  movement  to  protect  industrial  work- 
ers against  disease  and  poisoning  arising  clearly  and 
directly  out  of  their  employment,  in  the  same  way  that 
compensation  laws  protect  them  against  the  hazards  of 
accidental  injuries  while  at  work — on  the  principle,  as 
expressed  by  one  writer,  that  a bite  by  a microbe  (which 
is  called  disease)  is  equally  an  accident  with  a bite  by  a 
printing  press.  At  the  outset  workmen’s  compensation 
laws  concerned  themselves  only  with  mechanical  injuries 
such  as  cuts,  broken  bones,  or  loss  of  members,  but  it  was 
not  long  before  certain  diseases  and  poisons  were  placed  in 
the  same  category  as  physical  injuries  and  legally  com- 
pensable. The  first  country  to  take  this  step  was  Great 
Britain  which  in  1906  included  six  of  the  commonest 
occupational  maladies  in  the  compensation  schedule.  This 
schedule  has  been  expanded  three  times  until  in  1920  no 
fewer  than  28  diseases  were  made  compensable. 

In  the  United  States,  Massachusetts  was  the  first  state 
to  include  occupational  diseases  and  poisons  in  the  state 
workmen’s  compensation  act,  and  by  1921  the  laws  of 
California,  Connecticut,  New  York,  Wisconsin  and  Ohio 
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had  been  amended  to  permit  similar  payments.  Con- 
gress likewise  included  occupational  diseases  as  ‘‘personal 
injuries”  in  the  accident  insurance  law  covering  federal 
civilian  employees.125 

Occupational  maladies  which  have  thus  far  come  to  be 
listed  in  American  labour  legislation  as  arising  definitely 
out  of  industry  are  indicated  in  the  most  recent  occupa- 
tional disease  compensation  law,  passed  in  1921,  in  Ohio. 
In  extending  the  accident  compensation  law  to  cover  also 
certain  specified  diseases,  the  Ohio  act  incorporates  the 
following  list  which,  it  sets  forth,  “shall  be  considered 
occupational  diseases  and  compensable  as  such,  when  con- 
tracted by  an  employee  in  the  course  of  his  employ- 
ment.” 126 

Schedule 


Description  of  disease  or 
injury 

1.  Anthrax 

2.  Glanders 

3.  Lead  poisoning 

4.  Mercury  poisoning 

5.  Phosphorus  poisoning 


Description  of  Process 

Handling  of  wool,  hair  bris- 
tles, hides  and  skins. 

Care  of  any  equine  animal 
suffering  from  glanders; 
handling  carcass  of  such 
animal. 

Any  industrial  process  in- 
volving the  use  of  lead  or 
its  preparation  or  com- 
pounds. 

Any  industrial  process  in- 
volving the  use  of  mercury 
or  its  preparation  or  com- 
pounds. 

Any  industrial  process  in- 
volving the  use  of  phos- 
phorus or  its  preparations 
or  compounds. 


POISONS 


6.  Arsenic  poisoning 


7.  Poisoning  by  benzol  or  by 
nitro  and  amido  deriva- 
tives or  benzol  (dinitro- 
benzol,  anilin  and  others). 

8.  Poisoning  by  gasoline, 
benzine,  naphtha,  or  other 
volatile  petroleum  prod- 
ucts. 

9.  Poisoning  by  carbon  bi- 
sulphide 

10.  Poisoning  by  wood  alco- 
hol or  inflammation 

11.  Infection  of  the  skin  on 
contact  surfaces  due  to 
oils,  cutting  compounds  or 
lubricants,  dust,  liquids, 
fumes,  gases  or  vapors. 

12.  Epitheliomatous  cancer  or 
ulceration  of  the  skin  or 
of  the  corneal  surface  of 
the  eye  due  to  carbon, 
pitch,  tar  or  tarry  com- 
pounds. 

13.  Compressed  air  illness 

14.  Carbon  dioxide  poisoning 
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Any  industrial  process  in- 
volving the  use  of  arsenic 
or  its  preparation  or  com- 
pounds. 

Any  industrial  process  in- 
volving the  use  of  benzol, 
or  nitro  or  amido-deriva- 
tives  of  benzol,  or  its  prep- 
aration or  compounds. 

Any  industrial  process  in- 
volving the  use  of  gasoline, 
benzine,  naphtha,  or  other 
volatile  petroleum  products. 

Any  industrial  process  in- 
volving use  of  carbon  bisul- 
phide or  its  preparation  or 
compounds. 

Any  industrial  process  in- 
volving the  use  of  wood 
alcohol  or  its  preparations. 

Any  industrial  process  in- 
volving the  handling  or  use 
of  oils,  cutting  compounds 
or  lubricants,  or  involving 
contact  with  dust,  liquids, 
fumes,  gases  and  vapors. 

Handling  or  industrial  use  of 
carbon,  pitch  or  tarry  com- 
pounds. 


Any  industrial  process  car- 
ried on  in  compressed  air. 

Any  process  involving  the 
evolution  or  resulting  in  the 
escape  of  carbon  dioxide. 
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15.  Brass  and  zinc  poisoning  Any  process  involving  the 

manufacture,  founding  or 
refining  of  brass  or  the 
melting  or  smelting  of  zinc. 

The  subject  of  the  relationship  of  occupation  to  health 
and  longevity  is  of  great  interest,  not  only  as  regards  the 
accidents  and  disease  hazards  in  certain  occupations  as 
compared  to  others,  but  as  showing  the  flexibility  of  the 
life  span  and  how  widely  longevity  varies  in  certain 
classes  as  compared  to  others.  Some  of  these  variations 
are  due  to  the  occupation  itself.  Others  are  created  by 
self-selection  of  certain  types  of  people  for  certain  occu- 
pations, and  the  occupation  per  se  is  not  a pure,  uncompli- 
cated influence  in  affecting  longevity. 

We  have  already  commented  on  the  low  mortality  of 
college  graduates  (women)  and  scientific  workers.  In 
some  respects  these  sedentary  occupations  are  not  ideal 
from  the  health  standpoint,  and  the  low  mortality  among 
those  engaged  in  such  occupations  is  the  resultant  of  other 
important  factors,  such  as  superior  heredity,  native  in- 
telligence, conservative  attitude  towards  life,  high  moral 
ideals  and  avoidance  of  reckless  and  careless  living.  There 
is  a certain  limit,  therefore,  to  what  may  be  expected  in 
the  matter  of  lowering  morbidity  and  mortality  through 
improving  working  conditions. 

Any  classification  of  occupation  on  the  basis  of  un- 
healthfulness  or  accident  hazards  must  be  flexible  and  sub- 
ject to  modification  according  to  changes  in  manufacturing 
processes  and  progress  in  safety  and  sanitation,  but  the 
following  discussion  derived  from  life  insurance  experi- 
ence gives  a fair  picture  of  the  influence  of  occupation  on 
longevity,  provided  the  collateral  factors  already  men- 
tioned are  given  proper  weight.  From  the  life  insurance 
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standpoint,  this  subject  is  well  presented  in  a paper 
on  “The  Influence  of  Occupation  upon  Mortality”  by  Mr. 
Arthur  Hunter,  Actuary,  and  Dr.  Oscar  H.  Rogers,  Med- 
ical Director,  of  the  New  York  Life  Insurance  Com- 
pany.127 It  was  there  pointed  out  that  the  differences  in 
mortality  in  various  occupations  are  due  to  three  prin- 
cipal causes : 

1.  Accident;  2.  unhealthful  circumstances  of  the  em- 
ployment itself  ; 3.  insanitary  surroundings. 

In  some  occupations,  there  is  a combination  of  accident 
risk  and  disease  risk  as  in  the  case  of  underground  miners, 
where  the  death  rate  is  not  only  high  from  accident,  but 
also  high  from  pneumonia.  In  other  instances,  the  high 
accident  rate  is  compensated  to  some  extent  by  the  low 
tuberculosis  rate  because  of  the  outdoor  occupation. 

Among  those  having  extremely  low  mortality,  we  find 
the  following,  whose  death  rates  are  below  the  average  in 
the  degree  stated  : 127 

Schedule  of  Numerical  Ratings  for  Various  Occupations 

o — Average 

Occupations  below  0 


Per  Cent. 

Per  Cent. 

Astronomers  

20 

Gardeners,  proprietors 

10 

Auditors  

5 

Golf  instructors 

10 

Authors  and  editors. . . .5  to 

i5 

Insurance  officials 

5 

Bank  officers  and  examin- 

Judges  5 to 

15 

ers  (not  clerks) 

10 

Landscape  gardeners 

10 

Building  architects 

10 

Lawyers  5 to 

i5 

Clergymen  

25 

Journalists  (not  reporters) 

5 

Curators  

10 

Missionaries,  in  United 

Engineers,  civil  (except  on 

States  and  Canada 

10 

caisson  work) 

5 

Nurserymen  

10 

Farmers,  agriculturists, 
bee-keepers  and  dairy- 

Oculists  

5 

Officers  of  corporations 

5 

men,  proprietors  (in 

Ranchmen,  proprietors 

15 

seven  southern  states  no 

Surveyors  

5 

credit  for  occupation  of 

Teachers,  school 

10 

farmer)  

Florists,  producer-proprie- 
tors   

i5 

10 

Writers  (authors) 

5 
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In  contrast  to  these  low  mortalities  in  preferred  occu- 
pations, each  of  which  is  governed  to  some  extent  by  the 
type  of  people  who  engage  in  them,  as  well  as  by  the  occu- 
pation itself,  although  we  are  able  to  determine  plainly 
in  certain  occupations  the  favourable  influence  of  outdoor 
life,  we  have  the  following  list  of  occupations  in  which 
there  is  an  extra  hazard  of  more  than  20  per  cent,  due 
either  to  accident,  disease  or  to  other  individual  factors 
we  have  named.127 

Occupations  from  20  to  40  Above  o 

Army,  U.  S.,  commissioned  officers  (excluding  aviators), 
cadets,  surgeons,  paymasters,  clerks,  musicians  and  hospital 
stewards. 

Automobile  testers  on  road  work ; chauffeurs,  public,  omnibus, 
truck. 

Amusements,  theatrical  employees,  Moving  Picture  and  Slot 
Machines  (except  proprietors  and  managers). 

Asylums,  Hospitals  and  Sanitariums  (excepting  physicians, 
managers,  superintendents,  housekeepers). 

Baseball  players,  professional. 

Baths,  shampooers  and  rubbers. 

Beef  industry,  workers  in  cold  storage,  canners,  cutters, 
yardmen. 

Bill  posters. 

Blacksmiths — horseshoers. 

Boot-blacks. 

Bottling  industry  (non-alcoholic)  employees  who  wear  masks. 
Brick  works,  skilled,  unskilled. 

Building — elevator  construction  foremen,  diamond  drill  la- 
bourers, janitors,  labourers,  night  watchmen,  structural  iron 
workers  (superintendent  and  contractors). 

Butlers. 

Cattle  drovers,  employees. 

Charcoal  workers,  unskilled. 

Coast  guard  (except  officers). 
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Coke  burners. 

Cold  storage. 

Concrete  block  makers,  unskilled. 

Cooks  (where  no  liquor  is  sold). 

Cotton  gin  mills. 

Cranesmen,  helper  on  ground. 

Dock  builders  and  carpenters. 

Domestic  servants. 

Draymen  (except  proprietors). 

Dredgers  (not  mining),  firemen. 

Dressmakers  (except  proprietors). 

Drivers. 

Dyers  and  Bleachers  (except  proprietors). 

Electrical  workers,  who  handle  wires,  light  inspectors,  arma- 
ture winders  making  tests,  station,  stationary  engineers, 
construction  foremen,  power  house  engineers,  mechanics 
and  foremen,  storage  battery  workers. 

Elevator  attendants  in  buildings. 

Embroidery  workers,  stamping  if  not  using  lead. 

Engineers,  civil,  who  do  not  go  in  air  locks. 

Emery  wheel  testers. 

Explosives,  fuse  factory  superintendents  and  foremen. 

Factories  and  Industries,  ordinary,  such  as  acetate  of  lime, 
alcohol  (wood),  barrel,  brush  and  broom,  carpet,  cotton, 
clothing,  cigar  and  cigarette,  cordage,  cotton  seed  oil, 
furniture,  glove,  gun,  knitting,  leather,  linoleum,  mattress, 
oilcloth,  shoe,  silk,  shirt,  tannery,  underwear,  watch,  wool 
(except  proprietors,  superintendents,  managers,  foremen 
and  skilled  men). 

Factory,  aniline,  chemists. 

Factory,  match,  foremen. 

Factory,  celluloid,  workers  in  acid  room  or  exposed  to  special 
danger. 

Factory,  hat,  foremen,  skilled  workmen. 

Factory,  needlemakers. 

Factory,  paint,  skilled  workmen. 

Factory,  paper  and  pulp  mill,  ordinary  workmen  in  cellulose 
plant  and  in  acid  department,  skilled  women  employees. 
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Firemen,  stationary,  non-hazardous. 

Fishermen,  deep  sea  (except  Grand  Banks),  officers  and  men. 

Footmen. 

Furniture  movers,  employees. 

Furriers,  skilled  workmen. 

Gasmakers. 

Grain  elevators,  foremen. 

Granite,  Stone,  Slate  and  Marble  Works  (except  granite 
cutters  with  chisel,  50,  granite  workers  at  quarries,  blasting, 
75,  marble  carvers,  cutters  and  tracers,  labourers  in  quar- 
ries and  slate  stone  planers,  50). 

Grooms. 

Hairworkers. 

Hostlers,  private  service. 

Hotels,  Restaurants  and  Clubs  (where  no  liquor  is  sold), 
cooks,  chefs,  hotel  servants,  waiters. 

Hucksters. 

Janitors. 

Labourers,  unskilled. 

Lacquer  workers,  metal. 

Laundry  workers. 

Liquor — Manufacture  or  sale  of — proprietors  and  managers 
(except  those  having  only  financial  duties),  superintend- 
ents, collectors  and  travelling  salesmen  visiting  wholesalers 
and  jobbers,  distillery  collectors  and  travelling  salesmen 
who  sell  warehouse  certificates  to  wholesalers  and  jobbers, 
compounders  of  liquors,  engineers  and  mechanics,  proprie- 
tors, managers  and  clerks  in  family  liquor  stores  and  mail 
order  houses  where  liquor  is  sold  in  sealed  packages  only, 
proprietors,  managers  and  clerks  of  first-class  large  size 
hotels,  restaurants  and  clubs  with  bar  not  personally  serv- 
ing liquor,  servants,  and  bell-boys,  maltsters  who  had  been 
connected  with  brewery  within  five  years,  vineyard  em- 
ployees depending  on  handling  of  wine  (10  to  30),  whole- 
salehouse  clerks,  cashiers  and  bookkeepers,  proprietors, 
managers,  clerk  and  office  force  who  occasionally  solicit  for 
business  or  make  collections  and  travelling  salesmen  and 
collectors  who  sell  to  wholesalers  and  jobbers  only. 
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Lumber,  cooks  in  camp,  skidder  foremen. 

Manicurists. 

Marine  Corps,  commissioned  officers  (excluding  aviators), 
surgeons,  musicians,  paymasters. 

Marine  Service,  officers,  engineers,  pursers,  physicians,  chief 
steward  on  ocean  steamers  of  less  than  3,000  tons  plying 
within  Temperate  Zone;  officers  and  engineers  on  steamers 
of  regular  lines  of  less  than  2,000  tons  or  on  tramp  steam- 
ers of  any  tonnage,  Great  Lakes  (steam)  ; wheelmen  and 
oilers,  irrespective  of  size  of  steamers,  Great  Lakes 
(steam)  ; boatmen,  machinists,  sailors,  stokers  and  roust- 
abouts on  river  and  harbour  craft  and  cooks  where  no 
liquor  is  served. 

Metal  Trades  and  Industries,  buffers,  burnishers,  finishers 
and  polishers,  cutters  and  grinders,  wet  process,  (shop 
work  on  metal,  brass,  copper,  etc.),  annealers,  catchers, 
doublers,  matchers,  pair  heaters,  rollers,  roughers,  shears- 
men,  template  makers  in  bridge  works,  cranesmen,  casters, 
forgemen,  foundrymen,  moulders,  mixers,  open  hearth 
workers,  puddlers,  steel  melters,  hot  iron  and  steel  workers 
making  small  pieces  for  stoves,  autos,  etc.  (hot  iron  and 
steel  industry). 

Milliners,  workers. 

Mining  Industry  (applies  to  all  minerals,  whether  coal,  cop- 
per, gold,  silver,  etc.),  dredger,  labourers  and  oilers,  under- 
ground mines,  owners,  operators,  superintendents  and 
mining  engineers  who  occasionally  enter  the  mines,  gov- 
ernment inspectors,  underground  miners,  (duties  solely  on 
the  surface)  blacksmiths,  carpenters,  engineers  (donkey), 
foremen,  firemen,  ore  sorters,  skilled  workmen,  tipplemen, 
tool  dressers,  weigh-boss,  surface  mine  placer  and  hydraulic 
miners,  steam  shovel  engineers  and  cranesmen. 

Mills  and  Concentrators,  asbestos  mill  and  mine  superin- 
tendents and  office  men  who  frequently  go  into  mill  or  mine, 
foremen,  cyanide  of  mercury  engineers,  foremen,  skilled 
workmen,  dry  process  superintendents,  corundum  mill 
women  employees,  skilled,  smelter,  foremen,  stamp  mill 
foremen,  managers  and  superintendents,  zinc  mill  cham- 
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bermen,  tablemen,  levermen,  zincmen,  makers  of  zinc 
sulphate,  chiselers,  condenser  boys,  kiln  firemen,  loomers, 
motormen,  ore  wheelers  and  pokermen,  and  makers  of  zinc 
oxide. 

Navy,  U.  S.,  commissioned  officers  (excluding  aviators). 

Oil  Fields,  cleaners,  floormen,  helpers,  roustabouts,  riggers, 
rig  builders. 

Omnibus  drivers. 

Oystermen,  employees. 

Paving  Layers,  labourers. 

Pawnbrokers,  employees. 

Phosphate  mill  employees,  non-acid  fertilizers. 

Photographers. 

Policemen,  detectives,  secret  service  men,  constables,  motor- 
cycle policemen. 

Porters  in  commercial  houses. 

Porters  (except  dippers,  mixers,  80,  spar,  flintmen,  200. 

Prison  jailers,  prison  guards,  turnkeys,  matrons. 

Railroad  baggagemen,  car  sealer,  newsmen  on  trains,  pas- 
senger brakemen  or  trainmen,  pumpmen,  train  despatcher, 
(construction  and  maintenance)  roadmaster,  (rolling 
stock)  car  and  airbrake  inspectors,  outside  car  repairers, 
check  clerks,  freight  inspector,  roundhouse  foremen,  repair 
men  and  machinists,  (yard  and  track)  signal  and  switch- 
men from  tower,  trainmaster,  yard  clerk,  yard  master, 
street  railroad  cable  and  trolley  flagmen  and  switchmen. 

Rubbers  in  Turkish  baths. 

Rug  repairers. 

Saw  filers,  automatic  machines. 

Saw  mill  labourers. 

Servants. 

Ship  Building,  bolters-up,  chippers,  holders-on,  riveters,  ship- 
fitters,  steel  calkers  who  do  not  work  on  scaffolding. 

Soft  Drinks  (bottlers  of  mineral  water  and  soft  drinks)  all 
except  proprietors,  canvassers,  collectors  and  deliverymen 
visiting  liquor  trade. 

Steam  shovel,  engineers  and  firemen  not  in  railroads  or 
mines. 
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Stevedores,  overseers. 

Stoneworkers,  polishers. 

Storage  battery  workers. 

Street  cleaners. 

Sugar  refinery,  skilled  employees. 

Tea  taster. 

Teamsters  and  truckmen  (except  proprietors). 

Tunnel  and  Subway  Construction  (where  no  compressed  air 
is  used),  foremen,  skilled  mechanics,  civil  engineers,  super- 
intendents, (where  compressed  air  is  used)  civil  engineers 
and  superintendents  and  foremen  and  skilled  mechanics 
who  do  not  go  in  air  locks. 

Turpentine  Stills,  woods-riders. 

Valets. 

Varnish,  makers,  skilled  workmen. 

Watchmen,  first-class  day  and  ordinary  night. 

Welders,  acetylene,  electric,  etc. 


Occupations  from  41  to  60  Above  o 

Building  elevator  construction,  all  employees,  except  foremen 
(40),  house  wreckers,  employees. 

Circus  (except  aerial  performers,  150). 

Horse-racing  (except  stablemen,  75). 

Army,  U.  S.,  non-commissioned  officers,  farriers,  harness- 
makers,  saddlers,  curriers,  veterinaries. 

Cement  mill,  foremen. 

Coal  heavers  (not  on  railroads). 

Dredgers  (not  mining)  workmen. 

Electrical  workers,  power  inspectors,  carbon  trimmers,  tele- 
phone trouble  men  in  outside  work,  cable  splicers. 

Emery  cloth  and  paper  makers. 

Engravers,  glass. 

Explosives,  fuse  factory  workers. 

Factory,  aniline,  skilled  workmen. 

Factory,  match,  all  operators,  except  superintendents,  fore- 
men, dippers  and  dryers. 

Factory,  paper  and  pulp  mill,  rag  sorters  and  dusters. 
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Factory,  rubber,  workmen  using  aniline. 

Fire  department  employees  (except  officers,  30). 

Glass  industry  (except  blowers  using  machinery  and  pot 
makers,  30). 

Grain  elevators,  warehousemen  and  other  employees. 

Granite  cutters  with  chisel. 

Marble  carvers,  cutters,  tracers  and  labourers  in  quarries. 

Slate  stone  planers. 

Guides. 

Hostlers  in  livery  stables. 

Ice  harvesters,  workmen. 

Ice-makers  (artificial). 

Junk  dealers,  street  men. 

Lime  burners. 

Livery  stable  hostlers. 

Longshoremen  and  Lightermen,  employees. 

Liquor — Manufacture  or  sale  of — Bottlers  of  beer,  proprie- 
tors, managers  and  clerks  who  do  not  solicit  for  business 
or  make  collections,  brewery  coopers,  brewmasters,  engi- 
neers and  firemen,  distillery  foremen  and  other  employees, 
proprietors,  managers  and  clerks  in  family  liquor  stores 
and  mail  order  houses  where  liquor  is  sold  by  jug  or  in 
unsealed  packages,  proprietors,  managers  and  clerks  in 
fiist-class  average  size  hotels,  restaurants  and  clubs  with 
bar  who  do  not  personally  serve  liquor,  cooks,  chefs  and 
musicians  in  all  types  hotels,  restaurants  and  clubs  with 
bar. 

Lumber,  loggers  who  ride  logs  or  work  in  booms,  riggers 
and  rigging  slingers,  raftsmen,  cable  operators,  hook 
tenders  and  skidders. 

Marine  Corps,  non-commissioned  officers,  electricians. 

Marine  Service,  machinists,  stewards  and  cooks  where  no 
liquor  served  on  ocean  liners  (not  tramps)  of  3,000  or 
more  gross  tonnage  plying  within  Temperate  Zone,  officers 
including  pursers  and  captains  on  smack  on  ocean  and 
Great  Lakes  (sailing),  barge  captain,  sailors  and  cooks  on 
freight  steamers  on  Great  Lakes  (steam),  wrecking  and 
salvage  corps. 
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Metal  Trades  and  Industries,  assemblers  in  shop  work  on 
metal,  brass,  copper,  etc.,  tin-plate  mill  dippers,  picklers, 
tinners. 

Mining  Industry,  owners,  operators,  superintendents  and 
mining  engineers  who  frequently  enter  mines,  surface  mine 
labourers,  switchmen  and  switch-tenders. 

Mills  and  Concentrators,  asbestos  mill  and  mine  skilled  work- 
men, wet  process  concentrator  labourers,  dry  process  con- 
centrator foremen,  skilled  workmen  and  engineers,  lead 
concentrate  mill  foremen,  skilled  workmen  and  engineers, 
smelter  and  stamp  mill  skilled  workmen,  zinc  mill  chargers, 
crushers  and  mixers. 

Mirror  makers. 

Musicians,  where  liquor  is  served. 

Navy,  U.  S.,  hospital  stewards,  coxswains,  yeoman,  boat- 
swain, quartermaster,  machinist  (warrant),  gun  captain, 
gunner’s  mate,  engineers  (not  officers),  mechanics  aboard 
ship  including  carpenters. 

Painters,  bridge. 

Physicians  (X-ray). 

Police — railroad  detectives. 

Railroad  detectives,  locomotive  engineers,  freight  or  mixed 
train  conductors,  freight  handlers,  motormen  driving  elec- 
trical engines  on  railroad  lines,  (construction  and  main- 
tenance) bridge  builders,  carpenters,  painters,  bridge 
tender,  bridge  foremen,  construction  foremen,  cranesmen, 
steam  shovel  engineers,  wrecker  foremen,  (rolling  stock) 
car  cleaner,  crew  call  boy,  (yard  and  track)  batterymen, 
crossing  flagmen,  and  gatemen,  road  signal  maintainer, 
track  masters  or  foremen,  yard  foremen,  elevated  and  sub- 
way railroad  foremen  of  maintenance,  painters,  repairmen, 
signalmen. 

Ship  Building,  bolters-up,  chippers,  holders-on,  riveters,  ship- 
fitters  and  steel  calkers  who  work  on  scaffolding. 

Spice  packers. 

Stable  men. 

Stevedores,  employees. 

Stone  workers — cutters  and  letterers. 
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Trappers  of  animals. 

Trainers  of  horses. 

Tunnel  and  Subway  Construction,  workmen  where  no  blast- 
ing or  use  of  compressed  air. 

X-ray  operators. 

Occupations  from  61  to  80  Above  o 

Horse-racing,  stablemen. 

Army,  U.  S.,  gunners,  ordnance  men  and  soldiers. 

Beef  Industry,  butchers,  shavers  and  skinners. 

Building — cornice-setter,  journeymen  painters  on  high  build- 
ings and  structural  iron  works  foremen,  roofers  on  high 
buildings,  structural  iron  workers  (except  skilled  work- 
men, 100),  house  smiths  on  stairways  and  fire  escapes. 

Cement  mill  workmen. 

Dock  labourers. 

Electrical  workers — electricians  in  mines,  linemen. 

Emery  wheel  grinders. 

Enamel  ware  workers,  depending  partly  on  use  of  lead. 

Engineers,  civil,  who  occasionally  go  in  air  locks. 

Explosives,  powder  and  dynamite  workers  in  less  hazardous 
operations  (except  office  men  and  chemists  at  some  distance 
from  plant,  15  to  45,  and  workers  at  dangerous  processes, 
125  to  17s). 

Factory,  aniline,  unskilled. 

Gas  wells,  drillers  and  shooters  using  explosives. 

Housemovers. 

Marine  corps  ordnance  men  and  enlisted  men. 

Liquor — Manufacture  or  sale  of — beer  pump  salesmen, 
proprietors,  managers  and  clerks  of  billiards,  pool  and 
bowling  alley,  bottlers  of  beer,  proprietors,  managers  and 
clerks  who  solicit  for  retail  trade  or  make  collections, 
foremen,  journeymen,  brewery  collectors  and  travelling 
salesmen  visiting  retail  stores,  journeymen,  maltsters,  dis- 
tillery collectors  and  travelling  salesmen  who  deal  with  re- 
tail trade,  proprietors,  managers  and  clerks  of  all  types  of 
hotels,  restaurants  and  clubs  with  bar  who  tend  bar  oc- 
casionally, waiters,  stewards,  maltsters  who  are  now  con- 
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nected  with  brewery,  saloon  proprietors  and  managers  not 
attending  bar  regularly,  wholesale  house  travelling  sales- 
men and  collectors  who  deal  with  retail  trade. 

Marine  Service,  stewards  and  cooks  where  liquor  is  served, 
sailors,  oilers,  water  tenders  on  ocean  liners  (not  tramps) 
of  3,000  or  more  gross  tonnage  plying  within  Temperate 
Zone,  stewards  and  cooks  on  ocean  and  Great  Lakes  (sail- 
ing), bargemen,  cooks,  and  stewards  on  passenger 
boats  where  alcohol  is  served,  stokers,  on  Great  Lakes 
(steam),  cooks  on  harbour  and  river  craft  where  liquor 
is  served. 

Metal  Trades  and  Industries,  cutters  and  grinders  (dry 
process)  and  file  makers  in  shop  on  metal,  brass,  copper, 
etc.,  sheet  iron  filers. 

Mining  Industry,  underground  bosses,  foremen,  overseers, 
electricians,  hoisting  engineers,  ore  samplers. 

Mills  and  Concentrators,  asbestos  mill  and  mine  unskilled 
workmen,  cyanide  of  mercury  labourers,  smelter  labourers, 
stamp  mill  unskilled  employees,  zinc  mill  acid  men  and 
pumpers  in  concentrators. 

Navy,  U.  S.,  ordnance  men,  enlisted  men,  engine  room  fire- 
men, oilers,  water-tenders. 

Oil  Field  well  drillers  using  explosives,  and  oil  well  shooters. 

Phosphate  mill  employees,  acid  fertilizers. 

Potters,  dippers  and  mixers. 

Railroad  firemen,  freight  brakemen  (automatic  couplings), 
Pullman  car  porters,  wreckers,  coal  heavers,  engine 
hostlers,  wipers  and  flue  cleaners,  track  section  hands,  yard 
signal  and  switch  repairmen,  lampmen. 

Saw  filers,  not  using  automatic  machines. 

Ship  Building,  riggers. 

Sign  painters,  on  scaffold. 

Soft  Drinks  (bottlers  of  mineral  water  and  soft  drinks), 
canvassers,  collectors  and  deliverymen  visiting  liquor  trade. 

Tunnel  and  Subway  Construction,  civil  engineers  and  super- 
intendents who  occasionally  go  in  air  locks. 

Watchmen,  night,  if  connected  with  breweries,  railroads  or 
other  special  hazard. 
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Occupations  from  8i  to  ioo  Above  o 

Acid  makers. 

Bicyclists,  professional. 

Building,  skilled  structural  iron  workers. 

Electrical  power  house  workers  handling  high  voltage. 

Excise  agents  and  internal  revenue  collectors  (io  to  ioo). 

Factory,  match  dippers  and  dryers. 

Fishermen,  Grand  Banks,  officers  and  men,  depending  on 
other  occupations,  if  any  (50  to  100). 

Gamblers,  professional  (except  proprietors,  50). 

Liquor — Manufacture  or  sale  of — beer  pump  repairers,  bar- 
tenders in  billiards,  pool  or  bowling  alley,  bottlers  of  beer, 
drivers  and  labourers,  brewery  drivers  and  labourers,  pro- 
prietors, managers  and  clerks  in  all  types  hotels,  restau- 
rants and  clubs  with  bar  who  tend  bar  regularly,  bartend- 
ers, porters,  saloon  proprietors  and  managers  tending  bar 
regularly,  bartenders,  porters,  winehouse  cellarmen. 

Marine  Service,  stokers  on  ocean  liners  (not  tramps)  of  3,000 
or  more  gross  tonnage  plying  within  the  Temperate  Zone, 
sailors  on  ocean  and  Great  Lakes  (sailing). 

Mining  Industry,  underground  miners,  fire  boss,  gas  testers, 
gas  watchmen,  teamsters,  motormen,  track  layers. 

Mills  and  Concentrators,  dry  process  concentrator  mill  work- 
ers. 

Police — marshals,  sheriffs,  deputy  sheriffs  who  make  arrests. 

Railroad  signal  and  switchmen  (not  from  tower),  yard 
switchmen,  Elevated  and  Subway  railroad  track  walker, 
freight  brakemen  (not  automatic  coupling). 

Tunnel  and  Subway  Construction,  workmen  where  blasting 
and  compressed  air  is  used,  foremen  and  skilled  mechanics 
who  occasionally  go  in  air  locks. 


Occupations  from  ioi  to  199  Above  o 

Amusements  and  sports — horse-racing,  jockeys,  prize-fighters, 
wrestlers  and  jiu  jitsu,  aerial  circus  performers. 
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Explosives,  powder  and  dynamite  workers  in  cartridge  fac- 
tory breaking  up  condemned  articles,  fulminate  mixers  and 
nitro-glycerine  workers. 

Well  diggers,  old  fashioned. 

Occupations  200  Above  o 

Spar  and  Flint  Men  (Potters). 

Submarine  Operators. 

Risk  Not  Acceptable 

Amusements  and  sports — steeplechase  riders  (horse-racing), 
racing  chauffeur,  motor  pacer. 

Buildings — window  cleaners,  employees. 

Caisson  workers. 

Compressed  air  workers. 

Divers. 

Explorers. 

Trainers — circus;  animals — wild;  elephants. 

Tunnel  and  Subway  Construction  (workers  in  caisson  where 
compressed  air  is  used). 

Turpentine  Still  Workmen. 

White  lead  workers. 

These  figures  are  subject  to  revision  or  modification  as 
changes  occur  in  occupational  conditions.  They  are  not 
based  wholly  upon  life  insurance  experience,  but  they  rep- 
resent the  business  judgment  of  a great  life  insurance 
office  which  has  derived  its  information  from  the  follow- 
ing sources  in  addition  to  its  own  extensive  experience : 

1.  Medico-Actuarial  Mortality  Investigation,  Vol.  III. 

2.  Published  reports  of  the  experience  of  insurance  com- 

panies. 

3.  Census  statistics  such  as  those  published  by  the  British 

Government  in  the  supplement  to  the  65th  Annual 
Report  of  the  Registrar  General,  Part  II. 
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4.  Reports  of  beneficial  orders,  labour  unions  and  fraternal 

societies. 

5.  Reports  by  federal,  state  and  other  officials  in  connection 

with  the  hazards  of,  and  safeguards  for,  various  oc- 
cupations. 

6.  Pamphlets  describing  the  hazards  in  various  occupations, 

such  as  the  Monthly  Bulletin  of  the  U.  S.  Bureau  of 
Labour,  and  the  publications  of  the  U.  S.  Public 
Health  Service  and  such  books  as  “Dangerous  Trades” 
by  Thomas  Oliver. 

These  rates  are  used  for  the  purpose  of  passing  upon 
risks  and  fixing  extra  premiums  or  allowing  credits  for 
favourable  occupations.  This  information  is  useful  in 
showing  the  occupational  “sore  spots”  that  require  atten- 
tion either  through  the  improvement  of  sanitation  and  hy- 
giene of  the  occupation  itself  or  the  better  education  of 
the  employee  in  the  avoidance  of  accident,  regulation  of 
his  hygiene  and  proper  medical  supervision,  more  conser- 
vative living  generally  and  better  adjustment  of  his  social 
and  home  conditions. 

The  British  mortality  rates  128  for  various  occupations 
are  herewith  presented,  but  conditions  differ  to  some  ex- 
tent in  certain  occupations  as  compared  to  similar  occupa- 
tions in  this  country  and  due  allowance  must  be  made. 
Miners  in  this  country  have  a much  higher  death  rate 
than  do  locomotive  engineers. 

In  the  interval  between  the  two  triennia,  1890-92  and 
1900-02,  the  mortality  of  occupied  males  in  the  main 
working  time  of  life,  declined  by  16.1  per  cent.  Almost 
all  occupations  shared  in  this  decline;  an  increase  of  mor- 
tality having  been  experienced  by  the  following  six  grades 
of  workers  only: 
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Occupations  Showing  an 
Increased  Mortality 

1.  Lace  manufacturer 

2.  Hosiery  manufacturer.. 

3.  General  shopkeeper 

4.  General  Labourer 

5.  Copper  miner 

6.  Tin  miner 


Comparative  Mor-  Per  Cent, 
tality  Figure  Increase 


1890-92 

1900-02 

819 

831 

1 

868 

853 

6 

1,126 

1,421 

26 

1,413 

1,987 

4i 

1,423 

1,609 

13 

1,628 

2,169 

26 

Per 


Comparative  Mor- 

Cent. 

Occupations  Showing  a 

tality  Figure 

De- 

Decreased  Mortality 

1890-92 

1906-02 

crease 

1. 

Shipbuilding  

836 

765 

8 

2. 

Domestic  indoor  servant 

876 

815 

7 

3- 

Stationery  manufacturers,  stationer, 

publisher,  news  agent 

963 

872 

9 

4- 

Fisherman  

976 

892 

9 

5- 

Carpet,  rug,  felt  manufacturer.... 

. 1,010 

942 

7 

6. 

Messenger,  porter,  etc.  (Not  Rail- 

way  or  Govt.) 

• i,4iS 

1,341 

5 

7- 

Seaman,  etc.  Merchant  service... 

• 1,564 

i,547 

1 

8, 

Costermonger,  hawker,  etc 

. 1,911 

1,778 

7 

Per 

Occupations  Showing  a 

Comparative  Mor- 

Cent. 

Decrease  in  Mortality 

tality  Figures 

De- 

of  25%  and  Over 

1890-92 

1900-02 

crease 

1. 

Brick  

. 857 

622 

27 

2. 

Coal  merchant 

929 

695 

25 

3. 

Ironmonger,  coke  burner,  etc.... 

933 

700 

25 

4- 

Railway  engine,  driver,  stoker.... 

934 

582 

38 

5- 

Maltster  

. 1,021 

734 

28 

6. 

Paper  manufacturer 

• 1,043 

684 

34 

7- 

Watch,  clock,  scientific  instru- 

ments,  etc 

. 1,130 

817 

28 

8. 

Bricklayer,  mason  builder 

• i,i57 

862 

25 

9- 

Draper,  linen  draper,  mercer 

• i,i74 

755 

36 

10. 

Coach,  railway  coach,  carriage... 

. 1,201 

774 

36 

11. 

Plate  layer,  railway  labourer, 

navvy,  etc 

. 1,221 

707 

42 

12. 

Milkseller,  cheesemonger,  etc.... 

. 1,225 

776 

37 

13- 

Bookbinder  

. 1,225 

889 

27 

14. 

Law  Clerk 

• i,237 

880 

29 
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Per 


Occupations  Showing  a Comparative  Mor - Cent. 

Decrease  in  Mortality  tality  Figures  De- 


of  25%  and  Over 

1890-92 

1900-02  crease 

15. 

Gas  works  service 

1,246 

838 

33 

16. 

Engine  machine,  maker,  fitter, 
millwright  

1,256 

848 

32 

1 7. 

Paperhanger,  plasterer,  white- 
washer  

1,256 

937 

25 

18. 

Printer  

1,267 

935 

26 

19. 

Tallow,  soap,  glue,  manure,  etc... 

1,282 

689 

46 

20. 

Stone  slate,  quarrier 

L359 

905 

33 

21. 

Zinc,  manufacturer — worker 

1,381 

889 

36 

22. 

Carman  carrier 

1,484 

1,094 

26 

23. 

Slate  tiler  

1,527 

1,036 

32 

24. 

Textile,  dyer,  bleacher,  printer, 
finisher,  etc 

1,585 

1,066 

33 

25- 

Copper,  manufacturer,  worker, 
coppersmith  

L597 

1,041 

35 

26. 

Chemical,  manufacturer,  worker.. 

1,609 

1,031 

36 

27. 

Tool,  scissors,  file,  saw,  needle 
maker  

1,633 

1,031 

25 

28. 

Glass,  manufacturer 

i,7i9 

1,202 

30 

29. 

Coal  heaver 

1,765 

1,144 

35 

30. 

Potter,  earthware,  etc.  Manufac- 
turer   

1,970 

1,420 

28 

31. 

Lead  manufacturer,  leaden  goods 
maker  

2,061 

1,385 

33 

32. 

Dock  labourer,  wharf  labourer.  . . . 

2,114 

1,374 

35 

The  following  table  shows  the  rates  of  mortality 
among  occupied  males  in  the  selected  districts,  as  com- 
pared with  the  corresponding  rates  for  all  occupied  males 
in  1900-02  taken  as  100. 

60  Yrs. 
and  Up- 

15  20  2 5 35  45  55  wards 

All  occupied  males 1900-02  100  100  100  100  100  100  100 


1890-92  105  1 15  121  122  117  118  1 16 

Occupied  males  1900-02  116  101  113  127  126  no  83 

London  1890-92  113  115  136  152  143  142  125 

Occupied  males  1900-02  109  102  108  120  125  126  in 

Industrial  Districts  ..1890-92  125  125  144  156  157  162  136 

Occupied  males  1900-02  80  95  86  70  66  73  96 


Agricultural  Districts.  1890-92  96  106  100  88  78  84  106 
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Major  Greenwood,347  in  his  Milroy  lectures  on  industrial 
hygiene,  has  raised  some  interesting  questions  with  regard 
to  the  influence  of  industrial  life  and  the  changes  that 
have  taken  place  in  industry  upon  health  and  morbidity. 
In  a conservative  discussion  of  these  questions  he  rightly 
points  out  that  we  must  distinguish  between  the  effect  of 
industrial  occupations  per  se  and  the  influence  of  city  life. 
With  the  growth  of  industry  there  has  in  all  countries 
been  a concentration  in  the  cities.  He  has  this  to  say  on 
the  subject: 

I shall  speak  of  twelve  industrial  groups,  including  the 
clergy,  commercial  clerks,  agricultural  labourers,  printers, 
cotton  manufacturers,  wool  and  worsted  manufacturers, 
tailors,  and  shoemakers.  The  selection  has  not  been  made  at 
random.  In  the  first  place  the  numbers  of  lives  exposed  to 
risk — that  is,  thrice  the  enumerated  census  populations — are 
large,  more  than  100,000  in  each  instance.  In  the  second 
place  the  groups  illustrate  different  phases  of  industrial  life. 
The  clergy,  whose  mortality  I take  as  a standard,  typify  a 
sober,  clean-living,  educated,  but  not  wealthy,  group,  under 
highly  diversified  environmental  conditions.  Commercial 
clerks  typify  the  less  successful  lower-middle-class  popula- 
tion of  cities ; agricultural  labourers  are,  in  the  main,  very 
poor  persons  living  in  the  country,  whose  sons  and  brothers 
swell  the  ranks  of  the  industrial  townsmen ; cotton  and 
woolen  manufacturers  are  examples  of  skilled  workers  local- 
ised in  a particular  area ; printers  are  skilled  artisans  not 
concentrated  in  any  one  part  of  the  country;  tailors  are 
heterogeneous ; while  shoemakers  can  be  divided,  very 
roughly,  by  a geographical  test  into  factory  and  non-factory 
operatives.  In  the  tables  are  shown  the  rates  of  mortality 
in  four  decennial  age  groups  from  all  causes,  from  phthisis, 
from  pneumonia,  and  from  bronchitis — all  expressed  as  per- 
centages of  the  rates  upon  clergymen.  I have  also  inserted 
in  these  tables  the  combined  results  for  the  textile  industries, 
for  textile  dyers  and  bleachers,  also  the  rates  peculiar  to 
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one  class  of  printers,  hand  compositors,  and  those  appertain- 
ing to  boot  and  shoe  or  slipper  makers  enumerated  in  the 
counties  of  Northants  and  Leicester,  the  most  important 
concentration  of  factory  boot  manufacture  in  England  and 
Wales. 


Table  I. — Occupational  Mortality  Rates  (1910- 12)  Expressed 
in  Terms  of  Mortality  Among  Clergy.  Ages  25-35 

All 

Group  Causes  Phthisis  Pneumonia 


Clergy  

100 

100 

100 

Agricultural  labourers  

147 

151 

181 

Cotton  manufacturers  

177 

199 

303 

All  textile  workers  

195 

235 

300 

Tailors  

205 

34i 

277 

Wool  and  worsted  workers  .... 

209 

262 

322 

Textile  dyers  and  bleachers  . . . 

218 

244 

324 

Printers  

218 

402 

200 

Hand  compositors  

221 

480 

100 

Commercial  clerks  

235 

387 

222 

Shoemakers  

Shoemakers  in  Northants  and 

247 

449 

251 

Leicestershire  

249 

539 

138 

Table  II. — Occupational  Mortality 

Ages  35-45 

All 

Rates 

(1910-12). 

Group 

Causes 

Phthisis  Pneumonia 

Clergy  

100 

100 

100 

Agricultural  labourers  

156 

165 

191 

Cotton  manufacturers  

208 

236 

247 

All  textiles  

219 

259 

246 

(Wool  and  worsted  makers  

225 

248 

262 

Textile  dyers  and  bleachers  . . . 

242 

276 

382 

Tailors  

Shoemakers  in  Northants  and 

250 

428 

219 

Leicestershire  

250 

566 

184 

Printers  

251 

464 

239 

Hand  compositors  

259 

522 

284 

Shoemakers  

270 

486 

233 

Commercial  clerks  

281 

447 

239 
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Table  III. — Occupational  Mortality  Rates  (1910-12) 

Ages  45-55 


Group 

Clergy  

Agricultural  labourers  

Shoemakers  in  Northants 

Leicestershire  

Wool  and  worsted  makers 

Printers  

All  textiles  

Shoemakers  

Hand  compositors  

Cotton  manufacturers  

Tailors  

Textile  dyers  and  bleachers 
Commercial  clerks  


All 

Causes 

Phthisis  Pneumc 

100 

100 

100 

. 107 

167 

114 

d 

• 163 

508 

121 

. 188 

295 

125 

192 

57i 

175 

. 194 

347 

187 

. 196 

594 

153 

. 197 

595 

139 

. 199 

349 

222 

. 202 

485 

192 

. 212 

394 

206 

. 216 

453 

171 

Mortality 

Rates 

(1910-12). 

Ages  55-65 


~All 

Group  Causes 

Agricultural  labourers...  79 

Clergy  100 

Shoemakers  in  Northants 
and  Leicestershire  ....  120 

Printers  130 

Hand  compositors  132 

Shoemakers  136 

Tailors  141 

Commercial  clerks  146 

Wool  and  worsted  makers  156 

All  textiles  159 

Textile  dyers  and  bleach- 
ers   160 

Cotton  manufacturers  . . 169 


Phthisis  Pneumonia  Bronchitis 


148 

116 

194 

100 

100 

100 

384 

154 

338 

496 

137 

419 

593 

124 

387 

484 

158 

500 

493 

160 

545 

463 

201 

349 

348 

193 

513 

396 

206 

872 

468 

208 

598 

416 

250 

809 

A further  discussion  on  occupational  hazards  will  be 
found  under  the  category  “Physical  Trauma/'  where 
losses  from  accidents  are  discussed. 
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1.  General: 

(a)  Lack  of  sufficient  food,  i.e.,  sufficient  calories  or  heat 
units  to  run  the  human  engine. 

2.  Specific: 

(a,)  Lack  of  some  particular  food  substance. 

1.  Mineral. 

2.  Vitamins  (protective  food  substances). 

3.  Amino  acids  (components  of  protein  or  building 

food). 

4.  Regulating  food,  such  as : 

a.  Water. 

b.  Bulky  vegetables. 

c.  Minerals. 

d.  Hard  foods. 

General  food  deficiency  is  reflected  in  general  lowered 
nutrition,  light  weight,  poor  development  and  poor  teeth 
in  cases  where  this  deficiency  has  existed  throughout 
childhood. 

Life  insurance  studies  have  shown  that  light  weight  in 
itself  after  age  35  is  not  an  unfavourable  condition,  but 
in  early  life  light  weight,  especially  when  accompanied  by 
anemia  or  other  evidences  of  malnutrition,  invites  tuber- 
culosis. It  is  often  accompanied  by  low  blood  pressure, 
lack  of  power  and  vitality  for  both  physical  and  mental 
work,  and  is  often  either  a result  or  cause  of  endocrine 
gland  deficiency. 
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The  nutrition  of  the  child  is  an  important  industrial 
problem,  as  indeed  is  pre-natal  care  and  post-natal  care. 
The  babies  of  today  are  the  workers  of  tomorrow,  and 
the  potential  industrial  waste  that  exists  in  an  infant  pop- 
ulation that  is  ill-nourished  must  be  considered. 

Food  deficiency  may  exist  not  alone  through  poverty 
or  inadequate  food  supply,  but  through  ignorance  of  the 
proper  dietetic  constituents  and  through  other  faults  in 
hygiene  which  impair  the  appetite  and  dietetic  customs 
of  the  individual. 

The  British  Ministry  of  National  Service  commenting 
on  the  rejection  of  men  in  the  Northwestern  Region,  com- 
prising Lancashire  and  Cheshire,  on  account  of  “poor 
physique”  states : 129 

Experience  in  Manchester  teaches  us  that  the  most  fertile 
cause  of  “poor  physique  in  children  is  the  gross  ignorance  of 
the  simplest  forms  of  domestic  economy  and  cookery  amongst 
the  mothers  who  bring  their  children  to  the  out-patient  de- 
partment. 

The  difficulty  was  not  due  to  poverty  (except  in  a practi- 
cally negligible  number  of  cases),  but  to  the  lack  of  knowl- 
edge of  the  mothers  (who  could  have  afforded  to  buy  the 
necessary  food)  as  to  how  to  cook  it,  more  especially  for 
young  children.  . . . 

Many  cases  of  poor  physique  are  due  to  the  effects  of 
rickets.  Very  often  this  malady  does  not  affect  the  bones 
and  joints  but  does  harm  to  the  digestive  and  blood-forming 
system,  leading  to  anaemia,  dyspepsia  and  stunted  growth 
generally.  Unfortunately,  many  medical  practitioners  never 
diagnose  “rickets”  unless  the  more  usual  rachitic  changes 
exist  in  the  bones. 

In  an  extensive  study  of  the  representative  draft  boards 
including  suburban  and  city  groups  approximately  5 per 
cent,  were  rejected  because  of  underweight  and  poor 
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physique.  Less  than  per  cent,  were  rejected  for  over- 
weight, but  overweight  was  only  a cause  of  rejection  if 
extreme  and  amounting  to  true  obesity. 

The  United  States  Public  Health  Service  estimates 
malnutrition  to  the  extent  of  20  per  cent,  and  comments 
as  follows : 130 

How  common  the  condition  of  malnutrition  is  may  be 
shown  by  the  result  of  the  selective  draft,  where  nearly  one 
man  in  three  of  the  young  men  examined  was  rejected  as 
unfit  for  active  military  service.  Of  those  rejected,  40,000 
were  found  unfit  because  of  developmental  defects,  such  as 
deficient  height,  weight,  chest  measurement  or  muscular  de- 
velopment. 

The  Programme  for  Child  Health  of  the  Cleveland 
Hospital  Council  reports  : 131 

The  statistics  for  many  cities  and  for  the  country  at  large 
show  that  20  to  25  per  cent,  of  the  children  of  school  age 
suffer  from  some  degree  of  malnutrition. 

Dr.  William  R.  P.  Emerson  132  estimates  that  about  one- 
third  of  all  American  children  of  pre-school  and  school 
age  are  mal-nourished  and  that  20  to  40  per  cent,  of  those 
graduating  from  elementary  schools  are  physically  unfit. 
Dr.  Thomas  D.  Wood  132  who  has  made  a careful  study 
of  the  22,000,000  school  children  of  the  country  states 
that  “three-fourths  of  the  school  children  have  health 
defects  which  are  actually  or  potentially  injurious  to  them 
as  prospective  citizens  of  the  Republic  . . . and  that  at 
least  4,500,000  are  suffering  from  malnutrition.”  He 
further  133  found  that  more  than  one-half  of  these  school 
children  attend  country  schools  and  that  more  than  twice 
as  many  country  children  as  city  children  suffer  from 
malnutrition.  Dr.  Chapin 134  makes  the  statement  that 
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an  investigation  of  1,400  school  children  in  New  York 
disclosed  the  fact  that  10.4  per  cent,  showed  marked  mal- 
nutrition. 

This  malnutrition  is  fairly  common  among  the  children 
of  the  well-to-do  owing  to  faulty  dietetic  habits.135 

The  Life  Extension  Institute  in  its  examination  of  in- 
dustrial workers  found  extreme  underweight  present  in 
6 per  cent.,  extreme  overweight  in  5 per  cent.  These 
conditions  of  sub-nutrition  are  of  importance  in  early 
life  as  predisposing  to  tuberculosis,  and  there  is  no 
doubt  that  the  correction  of  the  general  dietetic  deficiencies 
together  with  fresh  air  and  proper  exercise  is  one  of  the 
most  important  measures  for  the  prevention  of  tubercu- 
losis in  industry. 

At  least  90  per  cent,  of  such  cases  could  be  brought  up 
to  a proper  state  of  nutrition  by  proper  regulation,  so  that 
this  degree  of  malnutrition  may  be  considered  as  prac- 
tically wholly  preventable  by  proper  means,  and  therefore 
its  ratio  in  the  working  population  represents  virtually  a 
total  waste. 

Specific  food  deficiency.  The  lack  of  some  particular 
food  substance. 

1.  Mineral.  Lime  deficiency  and  other  mineral  defi- 
ciencies are  fairly  common  in  the  diet  of  the  working 
man.  White  bread,  meat,  pork  and  sugar  diet  is  notably 
deficient  in  minerals.  Milk,  fruits,  green  vegetables  and 
whole  cereals  are  important  sources  of  minerals  as  well 
as  other  needed  food  substances.  These  are  often  lacking 
in  sufficient  quantity  in  the  diet  of  the  working  man.136 

Fones  137, 138  relates  a great  deal  of  dental  decay  to  diet 
deficiency  of  this  type.  He  has  noted  that  the  teeth  of 
races  who  have  an  abundance  of  vegetables  and  normal 
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foods  withstand  dental  caries  even  though  the  mouth  is 
neglected,  while  those  who  have  been  reared  on  a diet  of 
white  bread,  decorticated  cereals  and  insufficient  supply 
of  vegetables,  milk  and  fruits  show  a lack  of  resistance 
to  caries.  While  this  question  is  to  some  extent  debat- 
able there  can  be  no  doubt  about  the  advisability  of  vigor- 
ously applying  safety  first  rules  to  the  diet  and  urging 
the  consumption  of  whole  cereals,  whole  wheat  and 
graham  bread  as  well  as  an  abundance  of  milk,  green  vege- 
tables and  fruit,  especially  in  childhood.  Vitamin  defi- 
ciency in  pre-natal  as  well  as  natal  life  must  also  be  con- 
sidered in  this  relationship.139,  140 

Sherman  says : 141 

There  are  enormous  differences  in  the  calcium  content  of 
different  foods.  Milk  is  so  rich  in  calcium  that  one  need 
take  only  400  calories  in  this  form  to  obtain  1 gram  of  lime, 
while  to  get  the  same  amount  of  lime  from  round  steak  and 
white  bread,  it  would  be  necessary  to  take  10,000  calories. 
Polished  rice  and  new  process  corn  meal  are  even  poorer  in 
lime  than  patent  flour.  The  difference  between  the  whole  grains 
and  the  “fine”  mill  products,  while  not  so  great  as  in  the  case 
of  iron  or  phosphorus,  is  still  considerable.  The  fruits  and 
vegetables  generally  are  fairly  rich  in  calcium,  and  some  of 
the  green  vegetables  are  strikingly  so ; but  in  most  cases  the 
intake  of  calcium  depends  mainly  upon  the  extent  to  which 
milk  (and  its  products  other  than  butter)  enter  into  the 
dietary.  A quart  of  milk  contains  rather  more  calcium  than 
a quart  of  clear  saturated  lime  water,  and  by  far  the  most 
practical  means  of  insuring  an  abundance  of  calcium  in  the 
dietary  is  to  use  milk  freely  as  a food. 

2.  Vitamins.  These  are  substances  not  yet  fully  iden- 
tified but  necessary  to  maintain  health,  and  are  well  named 
the  protective  substances  in  the  diet. 

It  is  probable  that  lack  of  vitamins  may  cause  not  only 
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such  serious  diseases  as  scurvy,  beri-beri  and  rickets  but 
intermediate  stages  of  lowered  vitality  that  pass  unrecog- 
nised.129’ 142,  143  Rickets  is  still  a question  of  dispute,  but 
is  probably  due  to  some  form  of  food  deficiency — pos- 
sibly lack  of  several  factors.  Hess  has  emphasised  the 
value  of  cod  liver  oil  and  sunlight  in  cure  of  rickets.144’ 145 

McCollum  146,  147,  148  has  recently  reported  a fourth 
vitamin  “D”  the  absence  of  which  favours  the  development 
of  rickets.  It  is  found  in  cod-liver  oil,  and  has  been  differ- 
entiated from  fat-soluble  “A”  supposed  by  Mellanby  to 
be  the  anti-scorbutic  factor. 

Funk  149  has  claimed  to  resolve  vitamin  “B”  into  two 
forms,  one  of  which  he  names  “B”  and  the  other  “D,”  so 
some  confusion  of  terminology  exists  which  should  later 
be  cleared  up  by  a critical  testing  of  his  findings  in  other 
laboratories  and  satisfactory  proof  that  there  are  actu- 
ally five  vitamins. 

The  point  has  been  well  brought  out  by  McCollum  150,  151 
that  the  food  substances  derived  from  the  seeds  of  plants 
require  as  a balance  the  leafy  portions  of  plants  as  well  as 
milk,  and  we  have  therefore  as  the  fundamental  protective 
food  substances,  milk,  green  vegetables  and  fruits.  Diets 
that  are  particularly  hazardous  are  those  including  a lim- 
ited number  of  food  substances  only  and  those  lacking 
in  these  factors,  such  as  meat,  white  bread,  sugars,  syrups 
and  fats.  It  is  not  at  all  uncommon  for  a working  popu- 
lation to  depend  very  largely  upon  such  narrow  diets,  and 
in  pellagra  we  have  apparently  an  instance  of  profound 
disturbance  of  health  due  fundamentally  to  diet  deficien- 
cies. Even  though  there  be,  as  some  claim,  an  infective 
element  in  pellagra,  the  resistance  of  the  individual  is  evi- 
dently lowered  to  this  infection  by  certain  types  of  food 
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deficiency.  The  pellagra  diet  outlined  by  McCollum  is 
corn  meal,  pork  fat  and  molasses.  There  does  not  appear 
adequate  proof  that  this  disease  is  due  simply  to  low  pro- 
tein, per  se.  It  has  also  been  noted  that  where  there  are 
good  dairy  facilities,  pellagra  does  not  prevail.  In  Gold- 
berger’s  studies  152,  153  it  was  found  that  among  families 
having  a milch  cow,  pellagra  was  rare.  Lack  of  amino- 
acids  has  lately  been  associated  with  this  disease.  (See 
page  196.) 

Under  what  conditions  is  it  necessary  to  be  particularly 
concerned  with  regard  to  the  vitamin  content  of  our  food? 
Under  ordinary  living  conditions  the  average  individual 
who  is  able  and  willing  to  eat  a square  meal  and  is  within 
reach  of  ordinary  markets  need  have  no  anxiety  on  this 
score.  Under  unusual  living  conditions,  as  in  warfare, 
exploring  expeditions,  in  camps,  or  in  other  places  where 
the  common  range  of  ordinary  foods  is  not  obtainable,  the 
matter  is  one  of  vital  importance.  The  British  Research 
Committee  154  commented  on  the  fact  that  in  the  Mesopo- 
tamian campaign  British  troops  suffered  severely  because 
of  a narrow  diet  consisting  mostly  of  white  bread  and 
canned  food,  while  the  native  troops  maintained  good 
health  on  a diet  of  coarse  whole  wheat  bread  and  atta  or 
pulse. 

It  was  formerly  thought  that  only  under  very  extreme 
conditions  could  vitamin  deficiency  exist,  and  in  the  early 
days  of  vitamin  discussion  the  public  was  continually  re- 
assured by  conservative  scientific  authorities  with  regard 
to  any  possible  vitamin  deficiency  in  this  country.  Broader 
and  more  exact  knowledge  requires  a change  in  this  atti- 
tude. It  is  true  that  there  is  little  danger  of  beri-beri  or 
scurvy  manifesting  itself  in  our  adult  population.  It  is 
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pretty  well  agreed,  however,  that  infantile  scurvy  in  vary- 
ing degrees  is  very  common  and  that  malnutrition  and 

retarded  growth  through  other  forms  of  vitamin  deficiency 
are  conditions  to  be  reckoned  with.  Orange  juice  and  to- 
mato juice  not  only  protect  against  scurvy,  but  increase  the 
rate  of  growth  of  human  infants  and  other  animals. 

Fresh  raw  cabbage  or  “cold  slaw”  is  rich  in  all  known 
forms  of  vitamins.  It  is  also  valuable  on  account  of  its 
bulk  and  its  minerals.  A person  who  can  eat  raw  cabbage 
and  tomatoes  with  a relish  would  be  very  foolish  to  take 
a vitamin  tablet  instead. 

How  about  the  people  who  cannot,  or  think  they  can- 
not, eat  raw  cabbage,  or  spinach,  or  carrots ; who  will  not 
drink  much  milk  or  eat  fruits  and  green  vegetables  in  any 
quantity?  There  are  many  such  people,  and  curiously 
enough  and  unfortunately  enough  it  is  quite  common  for 
a poorly  nourished  and  half-starved  individual  to  have 
little  appetite.  Dr.  Clemens  Pirquet,  head  of  the  Ameri- 
can relief  work  in  Austria  in  his  recent  address  in  this 
country,  has  commented  on  the  fact  that  it  was  necessary 
to  force  many  of  the  children  to  eat  the  full  ration  pro- 
vided. They  were  required  to  eat  every  scrap  of  the 
food  furnished  before  leaving  the  food  station,  and  one 
little  Miss  took  a whole  morning  to  consume  her  modest 
portion.  Dr.  Pirquet  wisely  denounced  the  prevalent  no- 
tion that  food  unwillingly  eaten  would  not  be  digested  or 
afford  full  nourishment.  These  undernourished  people 
should  therefore  make  an  honest  effort  to  eat  freely  of 
vitamin-bearing  foods,  such  as  cabbage,  spinach,  tur- 
nips, carrots,  oranges,  lemons,  tomatoes,  milk,  eggs,  whole 
wheat  and  a number  of  other  foods. 

A list,  based  upon  the  British  Research  Committee’s 
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report  and  that  of  other  investigators,  is  here  included, 
showing  the  distribution  of  vitamins  in  foods.  On  pres- 
ent evidence  it  appears  to  be  wise  to  give  all  infants,  even 
breast-fed  infants,  after  the  first  month,  orange  juice  or 
strained  tomato  juice,  as  these  not  only  protect  against 
scurvy  but  have  influence  on  growth. 

Adults  who  are  proper  subjects  for  vitamin  treatment 
should  try  forced  feeding  with  foods  rich  in  the  water 
soluble  B vitamin.  If  this  fails,  then  the  counsel  of  a 
physician  should  be  taken  as  to  the  use  of  any  specially 
prepared  vitamin.  Unfortunately  it  is  a very  difficult 
matter  to  test  the  activity  of  such  preparations.  This  can 
only  be  done  by  animal  experimentation.  A number  of 
commercial  preparations  have  been  found  practically 
inert,155  although  there  is  no  reason  why  an  actual  prep- 
aration of  water  soluble  B or  yeast  extract  should  not 
be  made.156  Hence  the  need  for  caution  on  the  part  of 
the  public  in  using  these  preparations.  A vitamin  prep- 
aration that  contains  drugs  is  simply  a patent  medicine 
and  should  be  strictly  avoided.  In  improving  the  so-called 
average  individual,  his  education  in  the  matter  of  wider 
use  of  vitamin-bearing  foods  should  not  be  overlooked, 
nor  the  need  of  thorough  physical  examination,  before 
experimenting  unsupervised  with  any  of  these  various 
widely  heralded  panaceas  for  human  ills. 

As  already  stated  and  experimentally  demonstrated  by 
McCollum,  a fourth  vitamin  “D”  has  been  suggested  by 
Hess,  protective  against  rickets  and  found  in  cod-liver  oil. 
Others  claim  that  the  great  excess  of  fat  soluble  A in 
cod-liver  oil  is  the  protective  factor,  but  McCollum’s  re- 
searches would  seem  to  refute.  Water  soluble  B and 
C are  the  important  protectives  in  adult  life,  yet  A is 
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also  doubtless  needed ; all  forms  are  needed  in  infant  and 
child  life. 


Foods  containing  the  three 
vitamins  in  protective 
quantity — 

Fat  soluble  A 
Water  soluble  B 
Water  soluble  C 

Tomatoes  (canned  and  fresh) 
Cabbage  (fresh,  raw) 

Carrots 
Cauliflower 
Peas  (fresh) 

Spinach 

Turnips 

Lettuce 

Milk 

Liver 

Foods  containing  chiefly 
growth-  and  ap  petit  e- 
promoting  vitamins — 

Fat  soluble  A 
Water  soluble  B 

Milk 

Eggs  (fresh  and  dried) 
Whole  cereals  — rice,  rye, 
oats,  barley,  wheat 
Sweet  potatoes 

Parsnips 

Kidney,  Brain,  Sweetbread 

Fish  roe 

Codfish 

Cocoanut 

Almonds 

Hickory  nuts 


Foods  containing  chiefly 
antiscorbutic  and  appe- 
tite-promoting vitamins — 
Water  soluble  B 
Water  soluble  C 

Apples 

Bananas 

Oranges 

Grapefruit 

Lemons 

Limes 

Peas 

Potatoes 

Onions 

Raisins 

Foods  containing  chiefly 
appetite-  and  nutrition- 
promoting  vitamins — 
Water  soluble  B 

Yeast 

Milk 

Eggs 

Oranges 

Kidney  beans 

Navy  beans 

Indian  cornmeal 

Brazil  nuts 

Chestnuts 

English  walnuts 

Filberts 
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Foods  containing  chiefly 
growth- promoting  vita- 
min— 

Fat  soluble  A 

Butter 

Cream 

Codliver  oil 

Salmon 

Herring 

Cheese 

Egg  yolks 

The  above  is  not  presented  as  a complete  list,  but  in- 
cludes the  commonly  used  and  available  foods.157 

N on-vitamin  bearing  foods — 

Lard 
Olive  oil 
Cotton  seed  oil 
Cocoanut  oil 

Margarine  from  vegetable 
fat  or  lard 
White  flour 
Pure  corn  flour 
Polished  rice 
Milled  cereals 
Meat  extract 
Pork  fat 
Sugar 

3.  Amino-acid  deficiency.  Protein  is  made  up  of  a 
large  number  of  amino-acids,  some  of  which  are  neces- 
sary to  life  and  others  to  health.  All  protein  foods  do  not 
contain  a complete  supply  of  amino-acids,  especially  the 
protein  of  corn,  barley  and  wheat.  In  the  nutrition  of 
children,  therefore,  it  is  important  that  there  be  an  ade- 
quate supply  of  milk,  milk  products  and  eggs,  and  that 
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not  so  much  reliance  be  placed  on  bread  and  cereals.  This 
is  probably  not  a very  important  food  deficiency,  but  is 
worthy  of  some  attention.  The  most  important  condition 
with  which  this  type  of  deficiency  has  been  associated  is 
pellagra.153 

4.  Regulating  food. — Water.  Water  constitutes  about 
one-third  of  the  body  weight  and  is  required  to  keep  the 
body  in  fluid  equilibrium.  It  is  a valuable  vehicle  for 
waste  products  as  well  as  for  nutritive  products.  People 
vary  in  their  water  consumption  often  as  a matter  of  habit. 
Too  much  water  may  overburden  the  circulation  and  over- 
strain the  kidneys ; too  little  water  may  cause  undue  con- 
centration of  urine  and  contribute  to  constipation.  De- 
pending upon  temperature,  season,  etc.,  it  may  be  said 
that  about  six  glasses  of  water  daily  are  needed  by  the 
average  individual. 

When  one  considers  the  apparent  simplicity  of  water, 
its  innocence  and  reputed  harmlessness,  it  is  amazing  upon 
examination  to  find  how  complex  these  water  problems  are. 

Henderson,158  a recent  writer,  says  with  regard  to  the 
marvelous  fitness  of  water  for  the  work  that  it  does : 

If  doubts  remain,  let  a search  be  made  for  any  other  sub- 
stance which,  however  slightly,  can  claim  to  rival  water  as 
the  milieu  of  simple  organism;  as  the  milieu  interieur  of  all 
living  things,  or  in  any  other  of  the  countless  physiological 
functions  which  it  performs  either  automatically  or  as  a 
result  of  adaptation. 

A great  deal  of  water  that  surrounds  us  and  is  part  of 
us  is  concealed  under  the  guise  of  solids.  Seventy-five  to 
eighty  per  cent,  of  the  body  is  made  up  of  water — brain 
not  excepted.  That  brains  are  mostly  water  we  can  readily 
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believe  when  we  consider  other  people ; but  not  so  readily 
as  applied  to  ourselves.  It  is  a curious  fact  that  old  peo- 
ple are  wetter  than  young  people.  Ranke  claims  that  the 
water  content  of  the  body  is  81.2  to  84.8  per  cent,  in  old 
age  as  compared  to  75  to  80  per  cent,  in  earlier  life.  So 
among  other  traditions  for  the  discard  we  must  include 
that  of  the  dried-up  old  man ! 

That  we  ought  to  take  water  seriously — that  is,  the 
problem  of  water  and  not  the  drinking  of  it,  which  should 
be  a joyous  matter — is  evident  from  the  fact  that  the  loss 
of  ten  per  cent,  of  the  water  content  from  the  body  re- 
sults in  serious  disorders,  and  twenty  to  twenty-two  per 
cent,  in  death.  This  shows  us  within  what  narrow  mar- 
gins we  live.  One  can  go  longer  without  food  than  with- 
out water.  Much  depends  on  the  temperature,  activity 
and  so  on.  According  to  Llack  and  Hill,  as  much  as  10 
litres  of  water  a day  may  be  evaporated  during  a ride 
in  the  sun  in  the  South  California  desert.  Hunt  claims 
that  the  fluid  intake  and  output  in  India  is  commonly  as 
much  as  13  litres  a day.  It  is  related  that  Viterbi,  an 
Italian  political  prisoner,  who  died  as  a result  of  abstinence 
from  food  and  water  after  18  days,  suffered  chiefly  from 
thirst.  In  the  desert,  where  evaporation  is  extreme,  death 
would  occur  as  a rule  in  from  thirty-six  to  seventy-two 
hours  after  deprivation  of  water. 

When  we  consider  the  terrible  effects  of  complete  with- 
drawal of  water  we  must  be  prepared  to  admit  the  pos- 
sible ill-effects  of  partial  withdrawal  or  what  is  known 
as  the  dry  habit.  Many  reckless  statements  have  been 
made  as  to  the  amount  of  water  required  to  keep  one  in 
perfect  condition.  The  complex  functions  of  water  in 
the  body  are  not  always  borne  in  mind,  and  it  is  too  gen- 


FOOD  DEFICIENCY 


199 

erally  regarded  as  merely  a means  of  satisfying  thirst  and 
flushing  out  the  body  poisons. 

Water  never  exists  pure  in  the  body,  but  as  a saline 
solution,  an  electrolyte  or  conductor  instead  of  insulator  as 
it  would  be  if  pure.  Rowntree 158  cites  experiments  to 
show  that  water  intoxication  is  possible.  Animals  have 
developed  symptoms  of  poisoning  following  forced  in- 
gestion of  large  quantities  of  water,  the  symptoms  being 
asthenia,  restlessness,  frequency  of  urination,  diarrhoea, 
nausea,  retching,  vomiting,  tremor,  salivation,  muscle 
twitching,  ataxia,  convulsions  tonic  and  clonic,  frothing  at 
the  mouth,  and  stupor  or  coma.  That  any  such  terrible 
complications  should  result  from  so  apparently  innocent 
a thing  as  water,  gives  us  food  for  reflection.  Similar 
results  have  been  produced  in  man,  with  patients  suffer- 
ing from  chronic  kidney  trouble  and  high  blood  pressure, 
to  whom  water  up  to  10  litres  a day  was  given. 

Arguments  of  this  type  are  often  used  in  favour  of 
alcohol,  namely,  that  almost  anything  used  to  excess  will 
prove  poisonous.  There  is,  of  course,  not  even  a scintilla 
of  logic  in  such  contention.  Alcohol  in  any  amount  usu- 
ally taken  by  people  who  use  it  as  a beverage  has  been 
shown  to  be  a poison.  Water,  butter,  sugar,  salt  and  other 
substances  which  it  is  intimated  may  be  poisonous  in 
excess,  are  not  so  when  taken  in  normal  amounts.  Water, 
in  particular,  is  not  only  innocuous,  except  when  used  to 
huge  excess,  but  is  absolutely  necessary  to  rid  the  body 
of  poisons.  Alcohol  performs  no  such  function.  How- 
ever, it  is  possible  for  people  with  damaged  heart  and 
kidneys  to  run  rather  easily  to  excess  of  water  drinking, 
and  restriction  of  fluid  is  often  necessary  in  such  cases. 

Roughly  speaking,  the  body  loses  about  2,000  cubic 
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centimeters  of  water  daily  through  the  lungs,  the  skin, 
the  bowels,  and  the  kidneys.  About  half  of  this  can  be 
made  good  through  water  and  other  beverages,  and  the 
other  half  by  water  directly  supplied  by  so-called  solid 
foods  and  the  water  derived  from  the  oxidation  of  fats, 
sugars,  starches  and  proteins.  In  order  to  keep  this  bal- 
ance, the  usual  counsel  to  drink  about  six  glasses  of 
water  daily  seems  valid.  Much  will  depend,  however,  on 
the  intake  of  other  fluids,  such  as  milk,  tea,  coffee  and 
other  beverages.  People  who  have  no  tendency  to  high 
blood  pressure  or  kidney  or  heart  impairment  should  err 
on  the  safe  side  and  drink  plenty  of  water  ; but  there  would 
appear  to  be  no  advantage  in  exceeding  six  to  eight  glasses 
daily  under  ordinary  conditions. 

The  amount  of  water  in  so-called  solid  foods  may  be 
judged  by  the  fact  that  cucumber,  lettuce,  beans,  celery 
and  similar  foods  contain  about  95  per  cent,  of  water. 
Boiled  smoked  ham  contains  51  per  cent.;  roast  leg  of 
mutton,  about  the  same.  Theoretically  thirst  should  in- 
form us  of  our  water  needs,  but  normal  thirst  becomes 
blunted  by  habit  or  impaired  bodily  conditions,  and  in  the 
average  person  is  not  an  infallible  guide.  It  is  well, 
therefore,  to  have  regular  habits  of  water  drinking;  to 
drink  a glass  of  water  at  meals  and  a glass  between  meals 
as  a routine  matter,  and  as  much  more  as  activity  and 
temperature  changes  may  call  for.  Cannon  claims  that 
thirst  is  the  local  sensation  due  to  dryness  in  the  mouth 
and  throat  and  not  a generalised  sensation,  as  some  au- 
thorities claim.  People  with  heart  trouble,  kidney  trouble 
and  high  blood  pressure  should  be  cautious  as  to  the  free 
use  of  water  and  take  counsel  with  their  physicians  in 
this  matter. 
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Regulating  foods,  other  than  water,  vitamins  and  min- 
erals, are  those  that  furnish : 

1.  Ballast  or  bulk.  This  is  furnished  by  cereals  and 
vegetable  fibre,  which  is  found  in  whole  wheat  or  graham 
flour,  in  bran,  leaves  and  skins  of  plants,  and  skins  and 
pulp  of  fruits.  Examples  are:  Vegetables — peas,  beans, 
lettuce,  watercress,  endive,  parsnips,  carrots,  turnips,  tur- 
nip tops,  celery,  oyster  plant,  cabbage,  Brussels  sprouts, 
tomatoes,  salsify,  Spanish  onions,  spinach,  beet  tops,  kale, 
dandelions.  Fruit — apples  (baked  or  raw),  pears,  cur- 
rents, raspberries,  cranberries,  prunes,  dates,  figs,  oranges. 
Such  foods  assist  in  regulating  stomach  and  bowel  action. 

2.  Hard  foods.  Vigorous  use  of  teeth  and  jaws  is  in- 
sured by  hard  foods,  such  as  crusts,  hard  crackers,  toast, 
Zwieback,  fibrous  vegetables  and  fruits,  celery  and  nuts, 
which  are  necessary  to  keep  the  teeth  and  gums  in  a 
healthy  condition. 

Many  dietaries,  especially  among  working  people  and 
particularly  in  childhood,  are  lacking  in  these  regulating 
foods  and  are  too  concentrated  in  the  form  of  meat,  white 
bread,  potatoes  and  sugars. 


CHAPTER  VII 

FOOD  EXCESS 

1.  General. 

(a)  Over-eating. 

2.  Specific. 

(a)  Protein  (meat,  fish,  fowl,  eggs). 

( b ) Carbohydrate  (sugar,  cereals,  breadstuffs). 

(c)  Fats  (butter,  fat  meats,  salad  oils). 

i.  General.  The  Life  Extension  Institute  studies 
have  shown  that  extreme  overweight  is  almost  as  serious 
a factor  among  industrial  workers  as  extreme  underweight. 
This  is  a particularly  menacing  state  because  it  often 
gives  apparent  assurance  of  health,  although,  as  life  insur- 
ance records  show,  it  is  actually  a serious  sub-standard 
condition. 

While  the  death  rate  in  early  life  among  overweights  is 
not  very  heavy,  as  age  35  approaches  the  death  rate  rises 
and  after  that  even  moderate  overweight  is  accompanied 
by  a high  mortality.  Fifty  pounds  overweight  at  age  45 
imposes  as  much  extra  mortality  as  valvular  heart  disease. 
High  blood  pressure  and  organic  afifections  are  not  un- 
common accompaniments  of  this  condition. 

The  diet  restrictions  during  the  war  had  considerable 
influence  in  other  countries  in  improving  the  condition  of 
these  over-nourished  people  who  had  a considerable  re- 
serve of  fat  to  draw  upon.  The  food  restrictions  in  this 
country,  while  less  rigorous,  were  nevertheless  a plea  for 
food  conservation  and  effected  a very  wholesome  influence. 

Correction  of  overweight  in  cases  that  are  not  due  to 
glandular  disturbance  is  quite  simply  and  easily  attained 
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by  certain  regulation  of  diet  that  does  not  involve  any 
reduction  in  the  quantity  of  food,  but  it  is  simply  an 
adjustment  of  the  proportion  of  certain  food  substances 
in  the  diet. 

That  overweight  is  a real  factor  of  menace  is  shown  by 
the  following  table  derived  from  the  life  insurance  records: 


Influence  of  Overweight  on  Mortality  159 


Pounds  Overweight 

5 

10 

20 

30 

40 

50 

60 

70 

90 


Ages  45-49 

Per  Cent.  Higher  Death 
Rate  Than  Average 
for  Same  Age 

4 

8 

18 

28 

45 

56 

67 

81 

116 


What  constitutes  excess  weight  depends,  of  course, 
upon  the  standard  employed  for  deciding  such  a question. 

When  we  compare  the  mortality  experience  of  people  of 
average  weight  with  that  of  people  below  average  weight, 
we  find  that  the  light-weights  have  the  advantage,  all  other 
things  being  equal.  That  is,  apparently  healthy  light- 
weights after  full  maturity  have  a lower  death  rate  than 
the  apparently  healthy  people  whose  weight  conforms  to 
the  tables  based  upon  life  insurance  experience.  Many 
writers  stress  the  need  for  making  allowance  for  heredity, 
type,  bony  framework,  etc.  Nevertheless,  life  insurance 
experience  has  shown  that  heavy-weights,  regardless  of 
type  and  heredity,  show  an  extra  mortality.  In  life  in- 
surance practical  efforts  have  been  made  to  discriminate 
between  the  so-called  massive  type  and  the  fatty  type,  but 
no  class  of  heavy-weight  has  shown  a satisfactory  mortal- 
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ity.  On  the  other  hand  it  has  been  possible  to  select  a 
favourable  class  of  light-weights,  as  the  following  table 
shows : 


Ages  45-49 

Per  Cent.  Lower  Death 
Rate  Than  Average 


Pounds  Underweight  for  Same  Age 

5 3 

io 4 

20 5 

30 3 


The  Life  Extension  Institute,  proceeding  on  the  theory 
that  the  progressive  gain  in  weight  shown  on  the  average 
after  full  maturity  is  pathological  and  due  to  increasing 
food  indulgence  and  lessened  physical  activity,  has  con- 
structed the  following  table  called  the  Ideal  Weight  Table, 
which  is  based  on  the  average  weight  according  to  life 
insurance  investigation  at  age  30. 

The  Ideal  Build 

Weight  at  age  30  for  various  heights 


Men  Women 


Height 

Weight 

Height 

Weight 

5 ft. 

. . . . 126  lbs. 

4 

ft. 

8 

in 

. . . . 1 12  lbs. 

5 ft. 

1 

in 

. . . . 128  lbs. 

T 

4 

ft. 

9 

in 

. . . . 1 14  lbs. 

5 ft. 

2 

in 

130  lbs. 

4 

ft. 

10 

in 

. . . . 1 16  lbs. 

5 ft. 

3 

in 

133  lbs. 

4 

ft. 

11 

in 

. . . . 118  lbs. 

5 ft. 

4 

in 

. . . . 136  lbs. 

q 

ft. 

. . . . 120  lbs. 

•J 

5 ft 

5 

in 

. . . . 140  lbs. 

5 

ft. 

1 

in 

. . . . 122  lbs. 

5 ft- 

6 

in 

. . . . 144  lbs. 

5 

ft. 

2 

in 

. . . . 124  lbs. 

5 ft. 

7 

in 

. . . . 148  lbs. 

5 

ft. 

3 

in 

. . . . 127  lbs. 

5 ft. 

8 

in 

5 

ft. 

4 

in 

. . . . 131  lbs. 

5 ft. 

9 

in 

. . . . 156  lbs. 

5 

ft. 

5 

in 

134  lbs. 

5 ft- 

10 

in 

. . . . 161  lbs. 

5 

ft. 

6 

in 

138  lbs. 

5 ft. 

11 

in 

. . . . 166  lbs. 

5 

ft. 

7 

in 

. . . . 142  lbs. 

6 ft. 

. . . . 172  lbs. 

q 

ft. 

8 

in 

. . . . 146  lbs. 

6 ft. 

1 

in 

. . . . 178  lbs. 

5 

ft. 

9 

in 

. . . . 150  lbs. 

6 ft. 

2 

in 

. . . . 184  lbs. 

5 

ft. 

10 

in 

. . . . 154  lbs. 

6 ft. 

3 

in 

. . . . 190  lbs. 

5 

ft. 

11 

in 

157  lbs. 

6 ft. 

4 

in 

. . . . 196  lbs. 

6 

ft 

. . . . 161  lbs. 

6 ft. 

5 

in 

....  201  lbs. 

The  following  comments  are  made  on  the  table : 
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The  above  tables  show  the  optimal  or  best  weight  condition 
for  the  average  adult  at  full  maturity  and  beyond.  Insurance 
experience  has  shown  that  people  conforming  most  closely 
to  this  build,  which  is  attained  at  full  maturity,  have  the 
lowest  death  rate. 

The  gain  in  weight  with  advancing  years,  beyond  age  35, 
is  not  physiological,  but  a physical  handicap  attended  by  a 
higher  death  rate  than  obtains  among  people  who  do  not 
show  such  an  increase.  That  is,  a youthful  figure  as  a rule 
reflects  a superior  vitality,  other  things  being  equal.  Some 
allowance,  of  course,  must  be  made  for  the  physical  type  of 
the  individual.  We  recognise  three  main  types:  First,  those 
with  slender  framework;  second,  those  with  medium  frame- 
work, and  third,  those  with  massive  framework. 

While  no  hard  and  fast  lines  can  be  drawn,  in  a general 
way  it  may  be  stated  that  the  slender  type  may  be  allowed 
a reduction  of  ten  per  cent,  from  the  above  tables  and  still 
be  healthy  and  resistant,  although  even  this  type  should  guard 
against  extreme  light  weight. 

The  medium  type  would  do  well  to  keep  as  close  to  the 
above  table  as  possible. 

The  massive  type  may  be  allowed  ten  to  fifteen  per  cent, 
increase  over  the  above  table,  but  should  still  regulate  the 
diet  and  activities  to  combat  any  tendency  to  increase  in 
weight. 

Bear  in  mind  that  while  life  insurance  companies  have 
been  successful  in  selecting  a favourable  class  of  light- 
weights, they  have  not  been  successful  in  finding  a 
favourable  class  of  heavy-weights,  that  is,  regardless  of  type, 
there  is  a certain  extra  death  rate  in  any  overweight  group. 
This  death  rate  is  higher  if  the  overweight  is  obviously  fat, 
as  in  cases  with  excessive  girth. 

The  chest  measurement  should  equal  at  least  half  the  height 
and  the  girth  at  the  waist  line  should  not  exceed  the  chest 
measurement. 

These  tables  are  based  upon  the  weight  taken  as  in  a life 
insurance  examination,  with  coat  and  vest  removed,  and 
height  taken  with  shoes  on. 
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Professor  Dreyer  160> 161  of  Oxford  has  advanced  a 
strong  plea  for  correlating  the  stem  or  sitting  height  with 
the  body  weight,  the  so-called  vital  capacity  as  measured 
by  the  spirometer  and  the  chest  measurement.  He  has 
presented  an  elaborate  set  of  tables  based  on  his  own  ob- 
servation and  that  of  Hutchinson  many  years  ago,  and 
claims  that  the  physical  fitness  of  a subject  can  be  deter- 
mined by  such  measurement  and  reference  to  these  tables. 
Dreyer’s  studies  have  attracted  a great  deal  of  attention, 
and  it  is  worth  while  to  examine  his  methods  very  criti- 
cally. 

We  can  readily  think  of  many  conditions  that  would  not 
affect  the  vital  capacity  in  people  originally  well  developed, 
for  example,  gall  stones,  incipient  kidney  trouble,  focal 
infection  in  its  initial  stages,  even  latent  syphilis.  There 
is  nothing  in  the  Dreyer  studies  to  show  that  the  vital 
capacity  in  a wide  range  of  possible  sub-standard  condi- 
tions which  experience  has  demonstrated  affect  physical 
fitness  and  longevity,  is  materially  reduced.  There  is  a 
certain  contradiction  in  his  statement  on  the  one  hand 
that  these  tests  are  measures  of  fundamental  physical  fit- 
ness, and  on  the  other  hand,  that  they  bear  no  necessary 
relationship  to  physical  defects. 

Putting  this  aside  for  the  moment,  we  can  perhaps  do 
better  justice  to  this  method  if  we  first  examine  it  on  the 
positive  side.  From  a study  of  the  literature  and  some 
experience  with  the  method  in  the  office  of  the  Life  Ex- 
tension Institute,  I think  it  may  be  fairly  stated  that  vital 
capacity  tests  have  a high  clinical  value,  especially  in 
marking  the  clinical  progress  of  a patient.  Also  I think 
we  may  accept  the  fact  that  a very  low  vital  capacity  read- 
ing indicates  a sub-standard  condition  of  health.  This, 
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however,  according  to  Dreyer’s  own  findings,  may  be  a 
temporary  condition.  He  plainly  states  that  the  vital 
capacity  is  materially  influenced  by  activity  and  environ- 
ment and  that  it  is  not  necessarily  a reflection  of  funda- 
mental condition  or  type.  When  we  examine  the  values 
of  normal  or  super-normal  vital  capacity  readings  as  evi- 
dence of  physical  fitness  we  are,  as  Dr.  Dublin  162  points 
out,  by  no  means  on  such  secure  ground,  taking  Profes- 
sor Dreyer’s  evidence  as  it  comes.  In  Dreyer’s  studies  at 
the  Brompton  Hospital  of  200  cases,  he  emphasises  the 
fact  that  17  of  the  hospital  staff  known  to  be  normal, 
showed  normal  vital  capacity ; but  he  ignores  the  fact 
that  out  of  1 16  cases  known  to  be  pathological,  30  per  cent, 
showed  vital  capacity  within  the  normal  range — that  is, 
either  slightly  above  the  norms  he  has  fixed  or  less  than 
10  per  cent,  below.  It  is  clearly  apparent  from  his  studies 
that  a subject  with  active,  though  very  much  improved, 
tuberculosis  may  register  a normal  vital  capacity.  Of 
course  the  clinical  attitude  of  mind  toward  such  a case 
is  extremely  favourable — an  expectation  of  a permanent 
cure  is  justifiable — but  we  know  from  mortality  experi- 
ence on  such  cases  that  the  risk  is  in  a sub-standard  class. 

Peabody  and  Wentworth’s  163  studies  at  the  Peter  Bent 
Brigham  Hospital  give  further  evidence  of  the  clinical 
value  of  vital  capacity  readings,  especially  in  heart  dis- 
ease. Here  again,  however,  we  meet  the  limitations  of  this 
test.  Lowered  vital  capacity  readings  are  apparently  only 
found  in  those  cases  where  there  are  secondary  signs  such 
as  dyspnoea  or  a failure  of  compensation.  For  example, 
25  cardiac  cases  without  dyspnoea  showed  90  per  cent,  or 
better  vital  capacity.  One  of  these  had  a low  grade  endo- 
carditis. Forty-one  cardiac  cases,  with  a history  of 
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dyspnoea,  showed  70  to  90  per  cent,  vital  capacity.  One 
cardiorenal  case  (since  died)  showed  76  per  cent.  One 
double  mitral  and  auricular  fibrillation,  at  work  one  year 
after  observation,  showed  74  per  cent.  A cardjorenal  case, 
85  per  cent.  A group  showing  40  to  70  per  cent,  vital 
capacity  presented  severe  advanced  conditions  with  dysp- 
noea. Another  group,  bed-ridden,  showed  40  to  45  per 
cent.  We  see  here  a very  close  agreement  between  vital 
capacity  readings  and  the  general  physical  state.  Never- 
theless it  is  evident  that  this  is  a partial  functional  test 
and  subject  to  the  limitations  of  all  functional  tests  that 
we  employ,  such  as  renal  efficiency,  blood  pressure,  blood 
chemistry  and  the  like.  Normal  readings  do  not  necessa- 
rily exclude  the  possibility  of  fairly  well  advanced  organic 
change  or  fundamental  physical  insufficiency  that  would 
justify  placing  the  individual  in  a high  mortality  class. 

It  is  true  that  Peabody  and  Wentworth’s  normal  stand- 
ards were  rather  roughly  fixed  and  based  upon  height,  as 
follows : 

Men  Women 

6' 5400  Over  5'  6" 3,275 

Over  5'  8 y2"  to  6' 4,800  Over  5'  4"  to  5'  6" 3,050 

5'  3"  to  5'  8 y2" 4,000  5'  4"  or  less 3,825 

According  to  our  observations,  however,  these  norms 
are  high  for  the  class  of  people  examined  and  the  general 
testimony  squares  with  that  derived  from  Dreyer’s  studies 
at  the  Brompton  Hospital. 

These  clinical  observations  lead  us  to  the  conclusion  that 
from  the  standpoint  of  life  insurance  medicine  and  the 
“assessment  of  physical  fitness,”  to  use  Dreyer’s  own 
term,  the  test  has  a distinct  value ; but,  also,  very  distinct 
limitations.  In  other  words,  it  is  a test  which  may  often- 
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times  contribute  valuable  information  as  to  the  physical 
future  of  an  individual,  when  considered  in  relation  to 
the  family  and  personal  history  and  other  evidence  de- 
rived from  a general  physical  examination.  There  is  also 
a possibility  that  by  taking  the  weight  in  relation  to  the 
stem  height,  individuals  may  be  more  accurately  classified. 
We  have  already  noted  individuals,  apparently  physically 
fit  except  for  20  to  40  pounds  underweight  according  to 
the  standard  tables,  who  were  exactly  normal  in  weight 
according  to  the  Dreyer  tables,  and  we  know  what  a low 
mortality  was  found  in  the  medico-actuarial  investigation 
among  well  selected,  extremely  underweight  types.  An  ex- 
treme instance  of  the  unreliability  of  total  height  and 
body  weight  as  indices  of  physical  condition  is  the  gorilla 
who  measures  5 feet  1,  and  weighs  418  pounds.  With 
legs  proportionate  to  the  body  as  in  man,  he  would  meas- 
ure 7E2  feet  and  weigh  over  500  pounds. 

This  discussion  would  not  be  complete  without  refer- 
ence to  other  tests  of  respiratory  efficiency.  The  Journal 
of  the  American  Medical  Association,164  in  severely  criti- 
cising the  Dreyer  methods,  rightly  insists  upon  the  fact 
that  total  respiratory  efficiency  cannot  be  determined  by 
merely  measuring  the  volume  of  air  respired,  as  efficiency 
involves  not  only  chest  volume  but  circulatory,  blood  and 
tissue  conditions.  It  seems  important,  therefore,  to  con- 
sider the  Flack  tests,165’ 166  which  include  breath-holding, 
expiratory  force  tests  and  expiratory  fatigue  tests.  These 
were  employed  by  Flack  in  the  examination  of  candidates 
for  the  Royal  Flying  Corps  and  in  checking  up  the  con- 
dition of  flyers.  In  the  breath -holding  test  the  subject 
expires  deeply,  then  fills  the  lungs  fully,  and  with  the  nose 
clipped  holds  the  breath  as  long  as  possible.  In  the  ex- 
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piratory  force  test,  the  subject  blows  a column  of  mercury 
in  a U tube  as  high  as  possible,  the  result  being  recorded  as 
in  blood  pressure  by  millimetres  of  mercury.  In  the 
fatigue  test,  the  subject  blows  the  mercury  after  full  in- 
spiration to  a height  of  40  millimetres  and  holds  it  there 
without  breathing  as  long  as  possible. 

In  studying  the  results  of  these  tests  I have  been  im- 
pressed by  the  fact  that  the  expiratory  force  test  and  fa- 
tigue test  are  more  reliable  in  revealing  fundamental 
physical  unfitness  than  the  vital  capacity  tests  and  are 
quite  as  consistent  in  their  testimony  as  to  physical  fitness. 
It  should  be  remembered  that  both  the  vital  capacity  and 
the  Flack  tests  show  a high  possible  range  above  normal, 
depending  upon  the  individual,  his  activities  and  the 
original  physical  endowment,  as  well  as  present  condition 
of  health.  The  following  table  from  Flack’s  report  will 
make  clear  the  more  positive  significance  of  the  U tube 
tests : 

Fit  Groups 


Breath- 

Holding 

Exp. 

Fatigue 

Vital 

Test 

Force 

Test 

Capacity 

(C.  c.) 

(Sec- 

Test 

(Sec- 

onds) 

(Mm.) 

onds) 

(I) 

Fit  flight  commanders,  etc 

4,062 

67 

1 12 

52 

(2) 

Fit  home  defense  pilots 

3,940 

72 

1 19 

50 

(3) 

Cadets  

3,823 

69 

106 

51 

(4) 

U.  S.  Cadets 

3,814 

66 

Il6 

53-5 

(5) 

Delivery  and  test  pilots 

3,620 

57 

108 

40 

Average  

3,852 

66 

1 12 

49 

Unfit  Groups 

(1) 

Pilots  taken  off,  showing  stress. 

3,480 

49 

74 

25 

(2) 

Hospital  cases  

3,560 

54 

87 

35-5 

Average  

3,520 

5i 

81 

30 
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Note  that  in  unfit  classes  the  average  drop  in  vital  capa- 
city was  less  than  io  per  cent,  below  the  average  vital 
capacity  of  the  fit  classes.  But  the  drop  in  the  expira- 
tory force  was  29  per  cent. ; in  breath-holding  22  per  cent. ; 
and  in  the  fatigue  test  40  per  cent.  I am  inclined  to  be- 
lieve that  in  these  U tube  tests  we  have  a more  conven- 
ient, and  perhaps  more  consistent  method  of  determining 
the  total  physical  condition  of  the  individual.  It  should 
be  remembered  that  the  expiratory  force  test  does  not 
measure  the  vital  capacity  or  volume  of  air  that  can  be 
forcibly  expired  over  and  above  the  residual  air.  It  is  a 
measurement  of  muscular  and  nervous  tone.  Theoretically 
it  should  be  of  value  in  early  tuberculosis  if,  as  Lunds- 
gaard  and  Van  Slyke  167  claim,  there  is  in  this  condition 
an  increase  of  residual  air  and  reduced  vital  capacity  due 
to  impaired  movement  of  the  diaphragm  and  chest  walls. 
Also  we  would  expect  a priori  that  a reduced  physical 
state  would  impair  the  power  of  the  chest  walls  and  lower 
the  endurance  as  shown  in  the  low  ratings  derived  from 
the  breath-holding  and  fatigue  tests  in  unfit  subjects.  If 
these  Flack  tests  prove  of  high  practical  value,  they  can 
be  readily  combined  with  blood  pressure  observation  and 
perhaps  some  relationship  between  blood  pressure  changes 
and  the  Flack  ratings  established,  as  well  as  between  the 
Flack  ratings  and  the  vital  capacity.  A more  satisfactory 
test  of  the  circulatory  reserve  than  we  now  have  may 
eventually  be  devised  through  this  method. 

Heald  and  Thompson,168  have  endeavoured  to  derive  a 
formula  that  will  combine  the  Flack  and  the  Dreyer  tests, 
but  this  is  as  yet  in  an  experimental  stage. 

As  to  the  practical  use  of  the  Dreyer  tables  in  clinical 
and  life  insurance  work,  this  presents  many  difficulties 
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but  they  are  not  insuperable.  In  both  clinical  and  life  in- 
surance work,  it  is  desirable  to  reduce  the  method  to  the 
simplest  form  compatible  with  accuracy,  and  the  ques- 
tion of  apparatus  must  also  be  considered  if  the  test  is 
to  be  widely  employed.  If  the  subject  is  of  normal 
weight,  it  is  a simple  matter  to  find  the  vital  capacity  read- 
ing in  the  Dreyer  table  and  judge  the  individual  according 
to  his  class.  Many  people  will  depart  materially  from  the 
normal  weight  and  then  the  procedure  is  more  complex. 
In  a study  of  the  work  done  at  various  centres,  I am  im- 
pressed by  the  value  of  West’s  169  investigations  at  the 
Peter  Bent  Brigham  Hospital  and  Harvard  Medical 
School.  Following  out  Dreyer’s  own  suggestion  that  the 
vital  capacity  is  a function  of  the  surface  area  of  the  body, 
he  has  developed  a simple  arithmetical  formula  that  can 
be  applied  to  the  surface  area  of  the  body.  The  surface 
area  can  be  readily  ascertained  from  the  graphic  chart 
of  Dubois  and  Dubois,170  presented  herewith,  which  has 
been  adapted  for  practical  clinical  use  with  the  apparatus 
for  determining  basal  metabolism.  (See  page  213.) 

This  graphic  chart  is  very  similar  to  Dr.  Rogers’  weight 
chart.  With  the  net  weight  and  height  known,  the  body 
surface  in  square  metres  can  be  ascertained  from  the 
chart  and  this  factor  multiplied  by  2.5  litres  gives  the  nor- 
mal vital  capacity  for  men  in  litres ; and  multiplied  by  2 
litres  gives  the  normal  vital  capacity  for  women.  I have 
tested  this  formula  for  various  heights  and  weights  and 
find  that  the  results  closely  approximate  the  Dreyer  stand- 
ards of  Class  A for  men.  I have  found  that  Class  B is 
8U>  per  cent,  less  than  Class  A;  Class  C 143G  per  cent, 
less  than  Class  A.  Women  as  a class  are  13  per  cent, 
below  men  in  vital  capacity  in  the  Dreyer  tables,  and  the 
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difference  in  the  classes  is  in  the  same  ratio  as  among  men. 
(The  surface  area  method  is,  however,  more  accurate  for 
women.)  These  figures  give  us  short-cuts  to  computing 
normal  vital  capacity  and  the  departures  therefrom  shown 
by  those  tested.  In  using  the  body  surface  method,  the 
class  of  the  individual  as  determined  by  his  actual  occu- 
pation and  environment  should  be  fixed  and  then  his  ac- 
tual vital  capacity  compared  with  the  standard  for  his  class 
as  determined  by  the  factors  given.  He  may,  of  course, 
finally  be  placed  in  a lower  or  higher  class  than  his  occu- 
pation and  environment  indicate.  Professor  Dreyer’s 
rough  classification  of  occupation  does  not  square  with  life 
insurance  mortality  experience  yet  may  be  found  accu- 
rate from  the  vital  capacity  standpoint. 

I also  submit  a table  I have  worked  out  showing  among 
males  the  cubic  centimetres  of  vital  capacity  per  pound 
for  all  weight  groups.  For  people  of  normal  weight  this 
table  can  be  readily  used  together  with  the  other  factors 
I have  already  noted  for  determining  the  class  and  the 
vital  capacity  rates  for  women.  As  Dr.  Dublin  points  out 
the  vital  capacity  as  based  upon  weight  is  more  accurate 
than  that  based  upon  height,  but  the  body  surface  and 
height  seem  by  far  the  simplest  and  most  direct  method. 

In  ascertaining  normal  vital  capacity  for  women  it  is 
preferable  to  apply  the  surface  area  method,  i.e.,  surface 
area  in  square  metres  x 2 litres  = V.  C. 

In  regard  to  the  Flack  tests,  the  relationship  of  the 
findings  to  physical  condition  have  not  been  so  minutely 
worked  out  as  in  the  case  of  vital  capacity.  It  is  notable 
in  Flack’s  report  that  all  the  fit  classes  registered  well 
above  100  in  the  expiratory  force  test,  yet  the  minimum 
normal  was  fixed  at  80.  The  fatigue  tests  average  48 
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Pounds 


Men 

Cubic 

Centimetres 


40  to  44  x 42  — Vital  Capacity,  Class  A 


45  to  49  x 41 
50  to  54  x 40 
55  to  50  x 38 
60  to  64  x 37 
65  to  74  x 36 
75  to  79  x 35 
80  to  89  x 34 
90  to  99  x 33 
100  to  1 14  x 32 
115  to  124  X 3T 
125  to  144  X 30 
145  to  159  X 29 
160  to  189  X 28 
190  to  209  x 27 
210  to  219  X 2 6y2 
220  tO  234  X 26 
235  to  249  x 25^ 
250  to  269  x 25 
270  to  289  X 2434 
290  to  299  x 24 

Note. — Class  B,  832  per  cent, 
per  cent,  less  than  Class  A. 
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less  than  Class  A ; Class  C,  1 432 


Women 

Class  A — 13%  less  than  Class  A for  men. 

Class  B — 8%  less  than  Class  A for  women. 

Class  C — 1432%  less  than  Class  A for  women. 
Therefore  the  following  formula  may  be  applied : 


V.  C.  Class  A (Men)  x .915  = V.  C.  Class  B (Men) 
V.  C.  Class  A (Men)  x .855  = V.  C.  Class  C (Men) 


among  fit  classes ; low  normal  has  been  fixed  at  40.  The 
breath-holding  tests  average  66  seconds  among  the  fit 
classes ; low  normal  would  here  appear  to  be  between  55 
and  60.  In  our  own  observations  we  have  found  very 
low  readings  for  women  in  the  expiratory  force  tests ; 
normal,  fairly  active  women  showing  normal  vital  capac- 
ity had  difficulty  in  registering  80,  and  low  normal  would 
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appear  to  be  in  the  neighbourhood  of  50.  A woman  who 
cannot  register  50  in  this  test  or  a man  who  cannot  regis- 
ter 100  are  open  to  question  as  to  their  physical  condition. 

All  of  these  tests  are  liable  to  error  through  lack  of 
intelligent  co-operation  on  the  part  of  the  subjects,  and 
unless  one  can  be  sure  that  there  is  full  co-operation  the 
reading  should  be  rejected  and  excluded  from  any  statis- 
tical studies. 

Practical  difficulties  will  be  encountered  in  the  examina- 
tion of  women  if  chest  measurements  are  employed,  in 
view  of  the  wide  variation  in  mammary  tissue.  We  have 
met  this  difficulty  in  our  own  observations,  and  Professor 
Dreyer’s  formula  for  correcting  these  readings  does  not 
work  in  our  practice.  Perhaps  the  chest  volume,  as  sug- 
gested by  Garvin,  Lundsgaard  and  Van  Slyke  167  would 
be  a more  accurate  factor  for  women,  but  this  likewise 
involves  the  taking  of  so  many  measurements  that  the 
probability  of  error  on  the  part  of  the  average  observer 
is  increased.  The  body  surface  in  relation  to  height  is 
perhaps  the  safest  method.  These  standards  are  lower 
than  the  Dreyer  tables  by  7 per  cent,  for  women,  but  from 
our  observations  I believe  these  standards  are  more  accu- 
rate. 

The  risk  of  applying  these  tests  in  advanced  disease 
must  be  considered.  J.  A.  Myers  171  states  that  Professor 
Dreyer  has  observed  no  unfavourable  reaction,  but  our 
observations  show  the  contrary,  and  we  advise  caution  in 
applying  any  of  these  tests  in  advanced  pulmonary  or  cir- 
culatory conditions.  We  have  made  a considerable  num- 
ber of  observations  on  the  influence  of  these  tests  on  blood 
pressure  and  find  that  the  blood  pressure  is  increased  from 
10  to  30  millimetres  during  the  test.  In  serious  conditions 
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the  patient  should  be  asked  to  do  only  what  can  be  done 
without  manifest  distress  or  unfavourable  reaction,  and 
in  this  way  secondary  standards  for  advanced  cases  might 
be  established.  Just  as  it  is  hazardous  and  unwise  to  ask 
a patient  suspected  of  myocardial  insufficiency  to  hop 
100  times  on  one  foot,  so  is  it  unwise  to  push  these  tests 
to  the  limits  necessary  for  correct  readings  in  average 
people. 

To  return  to  the  subject  of  general  over-eating,  it  is 
probably  true  that  in  most  cases  of  overweight  the  food 
excess  is  really  specific.  It  is  not  actually  the  quantity  of 
food  but  the  type  of  food  that  is  at  fault,  and  an  equal 
volume  of  food  might  be  consumed  without  obesity  re- 
sulting if  a judicious  selection  of  food  were  made. 

The  following  is  a list  * of  foods  arranged  in  the  order 
of  their  fat-forming  power  (calories)  per  pound.  Some 
of  these  high  calorie  foods — such  as  butter — are  so  con- 
centrated that  if  taken  in  great  moderation  they  have  no 
more  fat-forming  power  than  other  foods  much  lower  in 
calories — bread,  for  example — when  it  is  taken  in  much 
larger  quantity.  Bulk  in  relation  to  calories  must  always 
be  considered.  Nevertheless,  it  is  quite  plain  from  the 
list  what  types  of  food  must  be  eaten  sparingly  by  the 
fat  person  and  what  types  may  be  eaten  almost  without 
restriction.  It  would  be  difficult  for  a fat  person  to  eat 
too  much  of  the  bulky  green  vegetables  which  are  so  low 
in  calories,  but  a very  slight  increase  in  the  use  of  the 
concentrated  foods,  such  as  butter,  cream,  oil,  sugars, 
pastry,  etc.,  would  have  a marked  influence  on  weight 
production. 

* Adapted  from  “Chemistry  of  Food  and  Nutrition,”  by  Henry 
C.  Sherman,  Ph.D, 


2l8 


HEALTH  BUILDING 


Foods  of  High  Fuel  Value 


Fuel  Value 

Fuel  Value 

Food 

per  Pound 

Food  per  Pound 

in  Calories 

in  Calories 

Lard  

4,086 

Corn  meal 

1,620 

Salt  Pork 

3-555 

Pearl  barley  

1,615 

Butter 

3491 

Chops  (lamb),  broiled.. 

1,614 

California  walnuts. 

3,182 

Dried  peas 

1,61 1 

Butternuts  

3,065 

Hominy 

1,609 

Brazil  nuts 

3,040 

Rye  flour 

B590 

Black  walnuts 

3,001 

Wheat  flour,  California 

Almonds  

2,940 

fine  

1,585 

Pistachios  

2,900 

Pork  (chuck,  ribs  and 

Bacon  

2,840 

shoulder)  

1,585 

Chocolate  

2,768 

Buckwheat  flour 

1,580 

Potato  chips 

2,598 

Roast  beef 

L.576 

Peanuts  

2,490 

Dried  dates 

i,57  5 

Side  of  pork 

2,423 

Dried  beans 

1,565 

Cocoa  

2,258 

Raisins  

1,562 

Pineapple  cheese.... 

2,180 

Cow  peas  (dried) 

B550 

American  red  cheese.... 

2,102 

Orange  marmalade 

1,548 

Pork  sausage 

2,030 

Mutton  (forequarter) . . 

L543 

American  cheese,  pale..  . 

1,990 

Pork  chops 

L530 

Doughnuts  

1,941 

Neuchatel  cheese 

1,484 

Cream  crackers 

B938 

Honey  

1,481 

Macaroons  

1,922 

Sweetened  condensed 

Zwiebach  

i,9i5 

milk 

1,480 

Graham  crackers.  . . 

1,905 

Fresh  ham  (medium)... 

1,458 

Full  cream  cheese.. 

1,890 

Dried  Zante  currants... 

B455 

Butter  crackers 

1,887 

Beef  brisket  (medium 

Soda  crackers 

1,875 

fat)  

L449 

Water  crackers 

1,885 

Beef  cross  ribs  (aver- 

Boston  crackers.... 

1,835 

age)  

1,440 

Sugar  

1,815 

Mutton  (hindquarter)  . . 

1,430 

Oatmeal  

1,811 

Raisins  

1,407 

Beef,  ribs,  fat 

1,721 

Bread  (toasted) 

1,385 

Shredded  wheat.  . . . 

1,660 

Lamb  (forequarter) 

1,385 

Roquefort  cheese... 

1,645 

Dried  prunes 

1,368 

Farina  

1,640 

Olives,  green 

1 ,357 

Cracker  wheat 

1,635 

Corned  beef 

1.353 

Entire  wheat  flour.  . 

1,630 

Turkey  

1,320 

Graham  flour 

1,628 

Smoked  herring 

B3I5 

Macaroni  

1,625 

Breast  of  lamb 

i,3n 

Wheat  flour  (patent 

Salt  mackerel 

L305 

roller  process)... 

1,623 

Cane  molasses 

1,302 

Rice 

1,620 

Mince  pie 

1,300 
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Foods  of  High 

Fuel  Value 

Fuel  Value 

Fuel  Value 

Food 

per  Pound 

Food 

per  Pound 

in  Calories 

in  Calories 

Tenderloin  steak.. 

1,290 

Brie  Cheese 

1,170 

Commercial  mince 

: meat.  1,280 

Milk  bread 

Bread  (water  rolls)  ... . 1,268 

Lemon  pie 

1.136 

Side  of  lamb 

1,263 

Hindquarter  fresh  ham.  1,149 

Apple  pie 

1,233 

Ripe  olives 

1,130 

Porterhouse  steak 

1,230 

Whole  wheat  bread. 

1,113 

Smoked  lean  ham. 

1,209 

Sirloin  steak 

Bread  (white 

home- 

Fresh  chestnuts 

made)  

1,199 

Grape  butter 

1,088 

Bread,  Vienna. . . . 

1,199 

Bologna  sausage 

. . . . 1,061 

Graham  bread.  . . . 

1,189 

Fresh  lean  ham. . . , 

1,042 

Average  bread... 

1,182 

Fowls  

. ...  1,017 

Foods  of  Medium  Fuel  Value 


Fuel  Value 

Fuel 

Value 

Food 

per  Pound 

Food  per  Pound 

in  Calories 

in  Calories 

Olives  

995 

Beef,  tongue 

717 

Beef,  chuck,  average 

• • • • 

978 

Veal,  hindquarter 

715 

Homemade  mincemeat. . 

942 

Veal,  side 

697 

Beef,  rump,  lean. . . . 

940 

Canned  pineapples 

695 

Salmon,  whole 

923 

Beef,  round,  lean 

694 

Beef,  hindquarter,  lean.. 

907 

Veal,  forequarter. ...... 

690 

Beef,  sides,  lean .... 

890 

Veal,  cutlet 

683 

Cream  

883 

Whitefish 

680 

Beef,  loin 

877 

Eggs,  uncooked 

672 

Lamb,  leg,  roast.  . . . 

876 

Beef,  fore  shank,  lean... 

647 

Pork  tenderloin.  . . . 

875 

Llerring,  whole 

644 

Mutton,  leg 

863 

Mackerel  

629 

Beef,  ribs,  lean 

845 

Beef,  hind  shank,  lean.. 

617 

Beef,  forequarter,  lean.  . 

842 

Green  cow  peas 

603 

Celery 

840 

Beef,  liver 

584 

Beef,  flank,  lean. . . . 

838 

Baked  beans  (canned)  . . 

583 

Squash  pie 

817 

Shad  roe 

582 

Beef,  dried,  salted 

and 

Salmon,  dressed 

582 

smoked 

817 

Veal  liver 

562 

Veal,  breast 

817 

Sweet  potatoes,  raw.  . . . 

558 

Custard  pie 

806 

Lima  beans,  fresh 

557 

Beef,  sweetbreads.., 

799 

Halibut  steaks 

550 

Beef,  rib  rolls,  lean.  . 

795 

Beef,  round  (free  from 

Beef,  neck,  lean 

732 

visible  fat) 

512 

Shad,  whole 

727 
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Foods  Low  in  Fuel  Value 


Fuel  Value 


Food  per  Pound 

in  Calories 

Cottage  cheese 499 

Chicken,  broilers 493 

Cod,  salt 473 

Green  corn 455 

Green  peas 454 

Pomegranates  447 

Bananas 447 

Succotash,  canned 444 

Grapes  437 

Cherries,  canned 407 

Bluefish  402 

Calf’s  foot  jelly 394 

Blackfish  393 

Plums 383 

Lobster,  canned 382 

Lobster,  whole 379 

Potatoes,  white,  raw....  378 

CherrieSj  fresh 354 

Lima  beans,  canned 350 

Huckleberries  336 

Oysters,  canned 328 

Haddock  324 

Milk,  whole 314 

Raspberries,  black 300 

Nectarines 299 

Foods  Very  Low 
Fuel  Value 
Food  per  Pound 

in  Calories 

Pineapples,  fresh 196 

Peaches,  fresh 188 

Beans,  string,  fresh 184 

Beets,  cooked 180 

Muskmelons  180 

Lemon  juice 178 

Turnips  178 

Okra  172 

Strawberries  169 

Milk,  skimmed 167 

Oxtail  soup,  canned....  166 

Buttermilk  162 

Cabbage 143 

Cauliflower  139 


Fuel  Value 


Food  per  Pound 

in  Calories 

Parsnips 294 

Pears,  fresh 288 

Apples  285 

Flounder  282 

Apricots 263 

Blackberries  262 

Currants,  fresh 259 

Peas,  canned 252 

Raspberries,  red 247 

Celery  soup,  canned....  243 

Koumiss  234 

Oranges  233 

Pea  soup,  canned 232 

Oysters,  fresh 228 

Onions,  fresh 220 

Peaches,  canned 213 

Asparagus,  cooked 213 

Cranberries 212 

Cod,  dressed 209 

Squash  209 

Fresh  beets 209 

Carrots,  fresh 204 

Mushrooms 204 

Lemons  201 

in  Fuel  Value 

Fuel  Value 
Food  per  Pound 

in  Calories 

Watermelons  136 

Radishes  133 

Eggplant  126 

Pumpkins  . . .„ 117 

Spinach,  fresh 109 

Rhubarb  105 

Tomatoes,  fresh 104 

Tomatoes,  canned 103 

Asparagus,  fresh 100 

Beans,  string,  canned...  93 

Lettuce 87 

Cucumber  79 

Vegetable  soup,  canned..  62 
Consomme,  canned 53 
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(2)  Specific. 

(a)  Protein  (meat,  fish,  fowl,  eggs).  Another  les- 
son derived  from  the  war  was  the  fact  that  throughout  the 
whole  civilised  world  there  was  an  excessive  consumption 
of  meat,  especially  in  Great  Britain.  Studies  of  Taylor,172 
Benedict,173  Roth,174  Lusk,175*  176  Sherman 177>  178  and 
others — and  especially  those  of  Sherman  since  the  war — 
have  shown  that  the  protein  requirement  is  far  lower  than 
even  Chittenden  179,  180  maintained  many  years  ago. 

Basal  metabolism  studies  of  tuberculous  subjects  have 
confirmed  the  findings  of  physiologists,  and  the  modern 
trend  among  clinicians  is  to  keep  even  tuberculous  patients 
on  a low  protein  diet.  In  studying  basal  metabolism  in 
tuberculous  cases,  it  has  been  found  that  a liberal  protein 
diet  is  injurious  since  protein  increases  respiratory  ex- 
change.181, 182 

McCann  found  that  nitrogen  balance  could  be  main- 
tained in  some  tuberculous  patients  on  37  to  44  grammes 
of  protein  daily,  and  fixed  the  optimal  range  for  patients 
confined  to  bed  at  60  to  90  grammes  per  diem  when  the 
calorie  value  of  the  diet  is  about  2,500  calories.  In- 
creased activity  and  exercise  called  for  additional  fats 
and  carbohydrates.182 

Notwithstanding  the  light  that  science  has  thrown  upon 
the  financial  and  physiological  extravagance  represented 
by  the  meat  consumption  of  the  average  individual,  meat 
continues  to  be  the  main  basis  of  the  diet ; and  there  is  a 
feeling  that  without  fairly  regular  meat  rations  there 
will  be  loss  of  health  and  strength. 

The  newer  scientific  standards  with  regard  to  the  pro- 
tein requirement  or  the  need  of  the  body  for  building  and 
repair  food,  have  been  very  much  lowered.  They  have 
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been  fixed  not  only  by  laboratory  experiments  but  by  prac- 
tical experience  in  the  feeding  of  large  groups  of  people. 
While  the  scientific  world  generally  has  accepted  these 
lower  standards,  and  there  would  be  practically  no  debate 
among  physiologists  at  the  present  time  with  regard  to  the 
sufficiency  of  an  allowance  of  seventy-five  grammes  of 
protein  daily,  there  has  been  more  difference  of  opinion 
with  regard  to  the  possible  ill  effect  of  a high  protein  diet. 
It  is  one  thing  to  advocate  a low  protein  diet  on  the  ground 
of  financial  economy  and  another  to  claim  actual  injury 
to  health  from  a fairly  high  consumption  of  meat  or  other 
high  protein  food.  In  all  of  these  matters  it  is  expected 
that  there  will  be  a factor  of  safety  and  that  indulgence  to 
a certain  point  beyond  the  actual  body  needs  will  not  nec- 
essarily be  harmful. 

Benedict,  in  his  experiments  with  students  on  a low 
calorie  and  low  protein  diet,  found  that  their  physical 
endurance  was  not  impaired ; and  there  has  been  other 
evidence  advanced  of  improved  endurance  under  a low 
protein  as  compared  to  a high  protein  diet. 

Some  recent  experiments  by  Squier  and  Newburgh183 
of  Ann  Arbor,  Michigan,  throw  additional  light  on  this 
question.  They  have  carried  further  their  researches 
which  were  conducted  in  1918  which  show  the  actual 
production  of  kidney  trouble  in  rabbits  who  were  placed 
on  a very  high  protein  diet,  and  now  present  studies  with 
human  beings  who  have  been  kept  on  a high  protein  diet. 
Without  describing  these  experiments  in  detail,  it  is  in- 
teresting to  note  the  final  conclusions  of  the  authors,  ex- 
pressed as  follows : 

1.  Forced  high  protein  feeding  in  the  presence  of  kidney 
damage  resulted  in  the  appearance  of  red  blood  corpuscles 
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in  the  urine,  and  in  the  appearance  of  albuminuria  or  in  an 
increase  of  a pre-existent  albuminuria. 

2.  Forced  high  protein  feeding  invariably  resulted  in  the 
appearance  of  blood  corpuscles  in  the  urine  of  normal  men. 

3.  In  some  of  the  cases  receiving  high  protein  diet  there 
was  a definite  increase  in  the  edema  and  macular  changes 
of  the  fundus  following  the  meat. 

4.  High  protein  diet  over  a short  period  had  no  effect  on 
the  blood  pressure. 

Conclusion : Evidence  is  presented  to  show  that  high  pro- 
tein diet  in  man  is  a renal  (kidney)  irritant. 

All  such  conclusions  are  subject  to  the  testimony  de- 
rived from  further  researches  in  other  laboratories,  but 
they  are  in  line  with  the  general  clinical  sentiment  toward 
the  limitation  of  meat  in  kidney  affections.  Apparently 
they  do  not  support  the  general  principle  followed  by 
clinicians  of  reducing  meat  consumption  in  high  blood 
pressure.  Since  a high  meat  consumption  is  needlessly 
expensive  and  may  have  other  injurious  effects  apart  from 
directly  affecting  the  blood  pressure,  there  is,  of  course,  no 
warrant  for  changing  this  clinical  principle.  It  would 
be  the  part  of  wisdom  and  of  safety  to  adhere  to  a low — 
but  adequate — protein  diet  in  cases  of  high  blood 
pressure. 

There  appears  to  be  abundant  evidence  that  if  there  is  a 
fairly  liberal  consumption  of  milk,  milk  products,  cereals, 
bread  and  fruits,  the  meat  in  the  diet  may  be  reduced 
to  a ^minimum  without  injury  to  health.  On  the  other 
hand,  there  is  good  ground  for  believing  that  the  heavy 
meat  diet  is  not  without  irritating  effect  on  the  kidneys, 
and  this  irritation  continued  over  a long  period  of  years, 
especially  in  susceptible  subjects,  may  produce  serious 
consequences.  There  are  many  other  reasons  why  meat 


22  4 


HEALTH  BUILDING 


should  not  be  regarded  as  the  mainstay  in  the  diet,  but 
the  menu  diversified  to  include  foods  that  are  richer  in 
vitamins,  minerals  and  bulk.  It  is  well  to  remember  that 
fish,  fowl,  eggs  and  cheese  are  also  concentrated  protein 
foods.  Peas  and  beans  are  also  high  in  protein.  Bread 
and  cereals  contain  the  normal  proportion  of  protein. 
Perhaps  the  most  valuable  form  of  protein  is  found  in 
milk,  but  a considerable  bulk  of  milk  alone  would  be 
required  to  furnish  the  daily  protein  ration  necessary  for 
maintenance. 

Of  course  there  will  always  be  somebody  to  say  that 
nations  have  grown  powerful  on  a high  protein  diet,  but 
when  we  consider  the  present  state  of  civilised  man,  his 
physical  inadequacy,  his  brief  period  of  physical  vigour 
and  freedom  and  the  wide  prevalence  of  chronic  organic 
diseases,  he  cannot  point  with  pride  to  his  diet  as  laying 
the  foundation  for  health  and  long  life.  Those  who  seek 
such  evidence,  however,  may  consider  Denmark,  with  a 
meat  consumption  less  than  half  that  of  the  United  States 
yet  with  a very  low  death  rate;  and  Sweden  and  Norway 
likewise,  which  show  a very  low  meat  consumption  and 
low  death  rate.184 

( b ) Carbohydrate  (sugar,  cereals,  breadstuffs).  The 
present  sugar  consumption  in  this  country  is  enormous  and 
has  rapidly  increased.  In  1920,  the  sugar  consumption 
in  the  United  States  was  4,084,672  tons,  a per  capita 
consumption  of  85.56  pounds,185  representing  a retail  value 
of  $1,775,035,064.32  (based  on  the  average  retail  price 
in  1920). 186  Sugar  is  pure  fuel  and  has  no  other  func- 
tion. It  contains  no  protein  or  building  elements  or  min- 
erals. It  is  not  a regulating  food.  It  is  a valuable  source 
of  energy,  but  if  too  greatly  relied  upon  excludes  other 
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more  complete  foods  which  contain  minerals,  vitamins  and 
bulk.  It  is  probably  responsible  for  a vast  amount  of  tooth 
decay  137,  138  and  digestive  disturbance.  An  excess  of 
sugar  or  food  containing  much  sugar,  such  as  candy,  pas- 
try, ice  cream  and  soda  fountain  drinks,  may  be  an  im- 
portant factor  in  causing  overweight.  Often  a careful 
regulation  of  the  diet  in  other  respects  is  rendered  futile 
by  these  indulgences,  the  fuel  value  or  fat-forming  value 
of  which  few  people  realise. 

Excess  of  starchy  foods  may  cause  digestive  troubles 
and  if  derived  from  decorticated  cereals  or  white  bread  or 
white  flour  preparations  may,  as  in  the  case  of  excess  of 
sugar,  by  excluding  more  complete  food  from  the  diet, 
cause  disturbance  of  nutrition  from  lack  of  vitamins, 
minerals  and  bulk. 

(c)  Fats  (butter,  fat  meats,  salad  oils).  Fat  is  con- 
centrated fuel  and  may  easily  cause  overweight.  Many 
people  do  not  realise  the  enormous  fuel  value  of  fats  as 
compared  to  other  foods.  An  apparently  abstemious  meal 
may  actually  figure  very  high  in  calories  if  butter  and 
other  fats  are  included.  It  is  a common  custom  at  res- 
taurants to  consume  three  or  four  hundred  calories  of  food 
in  rolls  and  butter  just  to  pass  the  time  until  what  is  re- 
garded as  the  real  meal  has  been  served ; and  then  fresh 
supplies  of  rolls  and  butter  are  consumed,  and  perhaps 
a hearty  meal  topped  off  with  a dessert,  such  as  will  fur- 
nish three  or  four  hundred  more  calories. 

As  a reminder  of  the  very  high  fuel  value  of  food  in- 
dulgences containing  carbohydrates  and  fats,  the  follow- 
ing table,  based  upon  actual  samples  procured  in  the  stores, 
will  be  helpful.187 
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Soda  Waters 

ICE  CREAM  (WITH  CREAM) 

Total 
Calories 
per  Portion 

Chocolate,  chocolate  ice  cream  (Specimen  No.  i)  443-467 
Chocolate,  chocolate  ice  cream  (Specimen  No.  2)  251-377 

Chocolate,  vanilla  ice  cream 349-354 

Fresh  strawberry,  vanilla  ice  cream 436 

Vanilla,  vanilla  ice  cream  (Specimen  No.  1)....  394-399 
Vanilla,  vanilla  ice  cream  (Specimen  No.  2)....  202-321 

Chocolates 

plain 

Walter  Baker,  vanilla  sweet 629 

Park  & Tilford 641 

Stollwerck  490 

Milk  Chocolate 220-460 

Nut  chocolate 157-524 

SUNDAES 

Chocolate  ice  cream 

Chocolate  sauce,  walnuts 327-516 

Fudge  sauce,  walnuts 412 

Marshmallow  sauce,  walnuts 383 

Marshmallow  and  chocolate  sauce,  walnuts. . . . 429 

Maple  walnut  sauce 419 

Strawberry  sauce 225-235 

Strawberry  ice  cream 

Fresh  strawberry  sauce 227-406 

Strawberry  sauce 257 

Strawberry  sauce  and  marshmallow 412 

Vanilla  ice  cream 

Fresh  strawberry  sauce 334 

Marshmallow  sauce,  walnuts 350 

Chocolate  sauce,  walnuts 396 

Marshmallow  sauce 251 

Chocolate  sauce,  nuts 371 

Strawberry  sauce 304 

Note  that  some  of  these  indulgences  are  the  equivalent 
in  calories  or  fat-forming  power  of  an  entire  breakfast 
or  luncheon.  Remember  that  ordinary  food  portions 
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contain  as  a rule  about  100  calories — for  example,  one  egg, 
small  glass  of  milk,  moderate  helping  of  roast  beef  or 
other  non-fat  meat.  A chocolate  ice  cream  soda  gives  the 
same  number  of  calories  as  a meal  of  fish  cakes,  bread  and 
butter  and  macaroni.  If  between-meal  indulgences  are 
craved,  fat  people  would  do  well  to  take  bouillon,  vege- 
table soup,  or,  as  thirst-quenchers  in  hot  weather,  carbo- 
nated water  with  a dash  of  lemon  juice  or  lime  juice. 


CHAPTER  VIII 


AIR  DEFICIENCIES  OR  DEFECTS 

Strictly  speaking,  lack  of  oxygen,  lack  of  movement 
and  excess  of  moisture  are  the  only  specific  factors  that 
should  be  considered  under  this  category.  There  are,  of 
course,  other  factors  of  importance  in  atmospheric  con- 
ditions— extremes  of  heat  and  cold,  for  example — but 
these  would  consistently  appear  in  the  chapter  on  Physical 
Trauma,  tissue  changes  or  functional  disturbances  due  to 
physical  injury. 

The  problem  of  air  resolves  itself  into  questions  of 
movement,  temperature  and  humidity.  Injurious  excess 
of  carbon  dioxide  is  practically  never  present  under  ordi- 
nary living  or  working  conditions,  and  the  same  applies  to 
lack  of  oxygen.  There  is  always  sufficient  oxygen  and 
the  deleterious  effects  of  poor  ventilation  are  largely  due 
to  heat,  humidity  and  lack  of  movement.  These  varia- 
tions in  atmospheric  conditions  are  of  more  importance 
as  affecting  the  skin,  the  heat  regulation  of  the  body  and 
the  circulatory  apparatus  than  the  lungs.  Dust,  metallic 
poisoning  and  micro-organisms  come  under  other  cate- 
gories— Physical  Trauma,  Poisons  and  Infection.  Air  de- 
ficiency as  a distinct  category,  therefore,  covers  specifically 
three  common  conditions,  lack  of  movement,  excess  of 
moisture,  high  temperature ; and  one  rare  condition,  lack 
of  oxygen.351,  352 
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HORMONE  DEFICIENCY  AND  HORMONE 

EXCESS 

Hormone  deficiency  is  probably  an  important  factor  in 
limiting  the  life  cycle.  It  implies  a lack  of  some  sub- 
stance or  group  of  substances  not  yet  identified  whose 
function  is  to  stabilise  the  tissues  and  organs  in  a state 
of  health.  The  endocrine  or  so-called  ductless  glands  are 
important  sources  of  hormone  supply. 

The  endocrine  or  ductless  gland  system  is  made  up  of : 

1.  Thyroid  gland. 

2.  Parathyroid  gland. 

3.  Gonads : 

( a ) Ovary. 

( b ) Testicles. 

4.  Pituitary. 

5.  Adrenal. 

6.  Pancreas. 

7.  Thymus. 

(Possibly  others.) 

The  subject  of  endocrinology  is  one  now  attracting  in- 
tense interest  among  progressive  medical  men.  As  in  the 
case  of  all  comparatively  new  fields,  there  is  an  immense 
enthusiasm  among  some  investigators,  and  an  attitude  of 
skepticism  and  caution  on  the  part  of  others.  There 
can  be  no  question  as  to  the  profound  influence  of  the  en- 
docrine gland  system  on  the  personality  and  health  of  the 
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individual,  but  the  inter-relationship  of  these  glands 
with  the  autonomic  nervous  system  is  very  complex 
and  it  is  not  yet  thoroughly  understood;  indeed,  we 
are  in  fact  only  on  the  borderline  of  these  investi- 
gations. 

Certain  well  recognized  disturbances  of  the  endocrine 
gland  system  are  fairly  understood  and  the  means  of  cor- 
recting them  fairly  satisfactory — especially  thyroid  con- 
ditions. Lack  of  iodine  is  thought  to  be  a factor  in  caus- 
ing thyroid  enlargement  in  adolescence. 

The  endocrine  glands  react  to  many  of  the  factors 
discussed  under  these  categories  of  causation,  such  as 
infection  and  strain  both  mental  and  physical.  Specific 
hormones  having  to  do  with  maintenance  of  vitality  are 
postulated  by  Loeb  188  and  others.  Loss  of  such  hormones 
may  have  much  to  do  with  ageing. 

A warning  should  be  uttered  with  regard  to  indiscrim- 
inate glandular  therapy,  especially  self-medication  by  the 
laity  with  these  preparations  which  even  the  most  skilled 
specialist  can  only  use  with  precision  and  good  effect  in  a 
very  limited  number  of  cases.189,  190,  191>  192 

Hormone  excess  relates  to  excessive  secretion  of  hor- 
mones by  the  endocrine  glands  or  other  sources  of  hor- 
mones which  are  now  in  doubt.  The  thyroid  overactivity 
is  a type  of  this  excess.  It  might  properly  be  classified  as 
true  auto-intoxication,  and  is  often  due  to  emotional 
excess  or  fatigue.  What  has  been  said  with  regard  to 
hormone  deficiency  applies  also  to  hormone  excess.  The 
field  is  one  that  requires  close  study  and  avoidance  of  dog- 
matic confidence  either  in  diagnosis  or  treatment  until 
much  more  definite  information  is  available  with  regard 
to  endocrine  imbalance.  Since  apparatus  has  become 
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available  for  the  ready  determination  of  the  basal  metabo- 
lism, closer  knowledge  of  thyroid  states  and  determina- 
tion of  the  need  for  operation,  as  well  as  the  influence  of 
treatment  is  attainable,193’ 194,  170  although  we  are  still  lack- 
ing satisfactory  standards  of  interpretation. 

The  influence  of  endocrine  deficiencies  or  abnormalities 
on  personality  is  one  of  the  most  interesting  and  important 
phases  of  this  question.  These  variations  of  personality 
ascribed  to  endocrine  influence  are  easier  to  diagnose  than 
to  correct.  It  is  also  questionable  whether  sufficient  data 
have  accumulated  to  justify  the  confident  attitude  of  some 
studies  in  relating  personal  characteristics  to  alleged 
changes  in  the  endocrine  system.  Too  often  the  fact  is 
ignored  that  even  though  a disturbance  of  endocrine  func- 
tion may  be  the  cause  of  mental  and  physical  symptoms 
of  importance,  there  lies  back  of  the  glandular  disturb- 
ance a deeper  cause  such  as  infection  or  poison  or  strain — 
except  in  those  instances  where  endocrine  deficiency  is  a 
hereditary  trait.192 

These  personal  characteristics  have  been  conservatively 
outlined  as  follows  : 195 

Progress  in  the  study  of  internal  secretions  has  aroused 
unusual  interest  and  enthusiasm  on  all  sides.  Students  of 
physical  types  can  now  accept  certain  dicta  of  the  endocrinolo- 
gists, although  caution  must  still  be  used  in  making  state- 
ments of  fact.  Present  classifications  of  symptoms  are  best 
considered  tentative. 

Variable  factors  of  the  greatest  importance  must  be  rec- 
ognised at  the  outset.  The  inter-relation  of  glands  in  one 
individual  will  be  different  from  their  inter-relation  in  an- 
other; e.g.,  a stimulus  appropriate  to  a certain  gland  may 
produce  different  effects  in  two  individuals,  and  conversely, 
similar  end-results  in  different  individuals  may  have  been 
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brought  about  by  stimulation  of  different  glands.  Physical 
types,  then,  show  characteristics  that  may  have  arisen  through 
one  or  more  of  a number  of  combinations  of  activities  of 
separate  glands.  In  some  cases,  a definite  glandular  disorder 
will  be  masked,  with  none  of  the  appropriate  physical  stig- 
mata in  evidence. 

A second  important  consideration  is  the  question  of  com- 
pensated and  uncompensated  endocrine  conditions.  Deter- 
mination of  more  or  less  specific  characteristics  in  the  physi- 
cal type  does  not  necessarily  yield  an  answer,  but  it  does 
suggest  appropriate  lines  of  investigation  that  will  do  so. 
One  of  two  externally  similar  acromegalic  types  may  show  a 
normal  blood-sugar  and  a negative  sella  turcica,  and  be  fully 
compensated,  while  the  other  shows  definite  laboratory  evi- 
dence of  an  active  pituitary  disorder.  Compensatory  proc- 
esses themselves  may  be  found  somewhat  in  evidence,  in 
mixed  physical  types. 

Taking  a slightly  different  fundamentum  divisionis,  we  may 
separate  endocrine  tendencies  from  endocrine  disorders.  For 
the  former  the  term  “tropism”  has  been  suggested.  Thus  the 
“thyrotropic”  case  will  show  certain  features,  but  lack  cer- 
tain additional  features  of  the  “thyropathic.” 

A fourth  prerequisite  to  satisfactory  endocrine  study  is  the 
recognition  of  mixed  states  in  the  functioning  of  a single 
gland.  Besides  pure  hyper-function  and  hypo-function,  there 
is  dys-function.  Signs  of  hyperthyroidism  and  hypothyroid- 
ism, for  instance,  commonly  exist  together  in  the  same 
symptom-complex,  conveniently  connoted  by  the  term  dys- 
thyroidism. 

Careful  scrutiny  of  endocrine  manifestations  is  of  real 
value,  whether  or  not  one  cares  to  adopt  the  extreme  view, 
recently  expressed,  that  “by  the  physical  objective  examina- 
tions alone  we  can  make  an  accurate  designation”  (of  the 
endocrine  type  of  an  individual).  One  convenient  classifica- 
tion of  these  types  describes  them  as  Thyroidal,  Adrenal, 
Pituitary,  Gonadal,  and  Mixed.  Status  Lymphaticus  (Thy- 
molymphaticus),  and  Dystrophia  Adiposogenitalis  (Froelich's 
Syndrome)  are  classical  examples  of  Mixed  endocrine  types. 
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Timme’s  Thymus-Adrenal-Pituitary  type,  described  in  1918,  is 
one  of  those  more  recently  differentiated. 

Endocrine  symptomology  may  be  divided  into  five  cate- 
gories, according  to  Timme:  (1)  fatigability,  (2)  headache, 
(3)  structural  abnormality,  (4)  gonadal  and  secondary  sexual 
changes,  (5)  lack  of  smooth  muscle  tone,  causing  vaso-motor 
and  vegetative  neurological  disturbances.  The  scope  of  this 
paper  is  limited  to  his  3rd  and  4th  categories,  with  occasional 
references  to  the  5th.  We  are  immediately  concerned  with 
the  first  three  of  Kaplan’s  four  fields  of  ‘'constitu- 
tional endocrine  expression,” — skin,  hair,  teeth,  and  Sergent’s 
Line. 

The  table  on  pages  234-35  shows  some  of  the  more  gen- 
erally accepted  correlations  between  endocrine  conditions  and 
physical  types. 

This  table  does  not  include  the  mixed  endocrine-com- 
plexes, examples  of  which  have  already  been  mentioned. 
Rarely  can  these  be  adequately  pictured  in  physical  terms 
alone.  The  cardinal  symptoms  of  Timme’s  Pluriglandular 
Syndrome  (thymus-adrenal-pituitary)  are  fatigue,  low  blood 
pressure,  headache,  and  overgrowth.  Status  Lymphaticus 
is  variously  described,  with  symptoms  in  every  system;  one 
recent  writer  does,  however,  attempt  to  restrict  the  syndrome 
(as  found  in  males)  to  “bodily  hypotrichosis  in  contrast  to 
abundance  of  hair  on  the  scalp,  feminine  type  of  pubic  hair, 
velvety  skin,  a tendency  toward  abnormal  length  and 
narrowness  of  the  thorax  and  slenderness  in  the  long 
bones.” 

Other  ductless  glands  are  so  little  understood  that  none  of 
their  correlations  with  physical  characters  can  be  stated  at 
present.  Parathyroids,  pancreas,  possibly  tonsils  and  even 
the  neuroglia,  may  eventually  be  shown  to  exert  definite  in- 
fluences. 

In  conclusion,  it  seems  reasonable  to  reiterate  a few  warn- 
ings. The  discovery  of  a definite  endocrine  symptom- 
complex  should  encourage  rather  than  discourage  further 
search  for  a disease  entity  (notably  syphilis  or  tuberculosis). 
There  are  no  strictly  uniglandular  syndromes  in  endocri- 
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nology.  There  are  no  pathognomonic  symptoms.  A hypo- 
hypophysismus  might  bring  about  a dystrophia  adiposogeni- 
talis,  or  it  might  cause  no  more  than  an  amenorrhoea  without 
adiposity.  “Each  individual  has  a series  of  glands  of  differ- 
ent potentiality  from  every  other  individual's.” 


CHAPTER  X 

PHYSICAL  TRAUMA  (OR  STRAIN) 

1.  Accidental  injury. 

2.  Over-strain. 

3.  Over-work. 

4.  Faulty  posture — faulty  clothing. 

5.  Fatigue. 

First  under  this  category  must  be  considered  accidental 
injuries  in  industry.  These,  as  we  well  know,  are  impor- 
tant sources  of  waste  especially  in  relation  to  the  turnover 
and  periods  of  disability  which  so  frequently  require  re- 
placement of  the  employee.  Here  again  as  in  the  case  of 
occupational  poisoning  where  there  has  been  a definite 
condition  that  could  be  definitely  attacked  in  an  elemen- 
tary and  fundamental  way,  considerable  attention  has  been 
given  to  the  reduction  of  the  accident  rate  by  educational 
measures  as  well  as  safety  appliances. 

The  records  made  by  some  factories  in  almost  elimi- 
nating accidental  injury  and  its  complications  such  as  in- 
fection, justify  listing  at  least  7 5 per  cent,  of  injuries  as 
preventable  196,  197, 198,  199  and  therefore  75  per  cent,  of  the 
injuries  as  absolute  waste. 

The  Commission  on  Industrial  Relations  200  reported 
that  accidents  caused  one-seventh  as  much  destitution  as 
diseases.  Nevertheless,  accidental  injury  is  a definitely 
preventable  loss  and  must  be  attacked  by  education  of  the 
employee  and  such  safety  appliances  as  are  now  available. 

C.  W.  Price,  General  Manager  of  the  National  Safety 
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Council,198  and  for  five  years  chief  of  the  safety  work  of 
the  Wisconsin  Industrial  Commission  says : 

According  to  the  experience  of  hundreds  of  industrial 
plants  in  which  accidents  have  been  reduced  from  50  to  75 
per  cent.,  not  more  than  one-third  of  what  was  accomplished 
was  made  possible  by  any  mechanical  guard  or  mechanical 
equipment,  anything  which  could  be  made  of  iron  or  wood 
or  steel  or  purchased  with  money.  Two-thirds  has  been 
accomplished  through  organisation  and  educational  methods, 
through  reaching  superintendents  and  foremen  and  getting 
them  convinced  and  “on  the  job”  and,  through  them,  reaching 
the  workmen  and  getting  them  intelligently  interested  in 
protecting  themselves. 

The  extent  to  which  accidental  injury  reflects  sub- 
standard health  condition  remains  yet  to  be  worked  out, 
but  there  is  unquestionably  a close  relationship. 

The  mentally  deficient,  the  excitable,  and  nervous  em- 
ployee and  the  opposite  type,  the  sub-standard,  apathetic 
and  depressed  individual  who  is  not  alert  to  safeguard 
himself  are  types  that  increase  the  accident  ratio.  One 
important  source  of  accident  waste  is  the  apathy  of  the 
employee  in  utilising  safety  devices  and  deliberately 
failing  to  use  those  that  are  provided.  This  requires  close 
inspection,  regulation  and  constant  education  in  plants 
where  there  are  extra  hazards.  Farnum  201  has  shown 
that  employees  with  physical  disabilities,  if  well  placed, 
have  a low  accident  rate.  Such  men,  conscious  of  their 
defects,  undoubtedly  exert  more  caution  than  others. 

ACCIDENTS  IN  INDUSTRY 

All  accidents  arising  out  of  employment  and  resulting  in 
death,  permanent  disability  or  any  loss  of  time  other  than 
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the  day,  shift  or  turn  in  which  the  injury  was  incurred — 
such  is  the  definition  of  tabulatable  accidents  adopted  by 
the  International  Association  of  Industrial  Accident 
Boards  and  Commissions  and  by  the  U.  S.  Bureau  of 
Labour  Statistics.202 

Norman  Dean,  statistician  of  the  Workmen’s  Compen- 
sation Board  of  Ontario,  quotes  the  annual  industrial  ac- 
cident toll  of  the  belligerent  countries  in  the  recent  war  as 
5,000,000.  This  means,  he  estimates,  that  the  total  num- 
ber of  industrial  casualties  for  a century  exceeds  three 
times  the  total  number  of  men  engaged  in  the  three  wars 
of  that  century.203 

In  the  single  year  of  1916,  the  estimated  industrial  acci- 
dents in  the  United  States  were  3,000,000,  or  an  average 
of  10,000  per  day.  Twenty  thousand  of  the  total  were 
fatal.  It  is  estimated  that  these  accidents  caused  a 
time  loss  of  105,000,000  days  or  350,000  years  of  300 
working  days  each,  and  a loss  of  $210,000,000  in 
wages.204 

Dr.  Harry  E.  Mock  205  at  a congressional  hearing  gives 
the  following  figures  furnished  by  the  Bureau  of  Labour 
Statistics  of  the  Department  of  Labour: 


Estimated  number  of  persons,  10  years  of  age  or  over, 
gainfully  employed  in  the  United  States  as  of 
April  15,  1917 44*543)208 

Male  33*537,974 

Female  10,005,234 

(Includes  employees,  employers,  farmers  and  inde- 
pendent workers). 

Estimated  number  of  industrial  accidents  in  the 

United  States  in  1917 903,000 

Fatal  28*000 

Non-fatal,  causing  disability  of  over  four  weeks 875,000 
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Of  the  875,000  non-fatal  accidents,  74,600  would  result 
in  amputation  or  loss  of  use  of  some  member,  dis- 


tributed as  follows : 

Loss  of  1 eye  or  reduction  of  vision  to  9/10 5, 700 

Loss  of  1 hand  or  arm 2,880 

Loss  of  1 foot  or  leg 1,220 

Loss  of  1 finger  or  part  of  finger 52,050 

Loss  of  2 or  more  fingers 9,100 

All  other  specific  injuries  (including  multiple) 3,580 

Total  74,600 


Mr.  Charles  H.  Verrill  of  the  United  States  Compen- 
sation Commission,206  believes  the  following  estimate, 
made  some  years  ago,  a fair  one : 


Number  of  disabling  injuries  in  industry  per  year 2,000,000 

Number  involving  loss  of  time  of  more  than  four 

weeks  700,000 

Number  of  fatalities 25,000 


Sidney  J.  Williams  197  of  the  National  Safety  Council 
estimates  that  in  1919  there  occurred  in  industry  about 
23,000  fatal  accidents,  about  575,000  non-fatal  accidents 
causing  five  weeks  or  more  disability;  about  3,000,000 
accidents  in  all  causing  at  least  one  day’s  disability.  The 
figures  for  1918  were  about  13  per  cent,  higher,  due  to 
greater  employment.  The  time  lost  is  estimated  to  be 
292,000,000  days,  and  an  average  wage  of  $28  per  week. 
Subtracting  the  subsistence  of  those  killed,  this  means  an 
economic  loss  to  the  country  of  about  $837,000,000  for  the 
year  1919. 

As  in  1919  the  number  of  accidents  was  low,  these 
estimates  are  in  conformity  with  those  recently  made  by 
Hookstadt,207  who  quotes  Dr.  Cheney’s  estimate,  and  re- 
vises Dr.  Hoffman’s,  of  the  number  of  industrial  fatalities 
in  the  United  States  in  1918.  He  believes,  however,  that 
Cheney’s  accident  rates  in  certain  industries  are  too  low 
and  places  the  number  of  industrial  fatalities  at  about 
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25,000.  According  to  his  estimate,  the  probable  annual 
number  of  disability  industrial  accidents  in  the  United 
States  is  3,300,000. 

Applying  the  percentage  distribution  as  shown  in  the 
American  accident  table  to  this  total,  the  probable  annual 
number  of  industrial  accidents  classified  according  to 
severity  is  as  follows : 208 


Fatal  

Permanent  total 

Permanent  partial 
Maj  or — permanent 
Minor — permanent 
Temporary  total 


25,146 

2,046 

125,004 

30,492 

94,512 

3,147,804 


Total 


3,300,000 


The  committee  on  Statistics  of  the  International  Asso- 
ciation of  Industrial  Accident  Boards  and  Commissions  209 
estimates  the  average  age  of  persons  fatally  injured  by 
industrial  accidents  to  be  approximately  33  years,  and 
accordingly  adopted  20  years  or  6,000  working  days  as  the 
average  severity  weight  of  fatal  accidents  and  of  per- 
manent disability. 


Number  of  Industrial  Fatalities  in  the  United  States  in  1918 
as  Estimated  by  Dr.  L.  W.  Cheney  207 


Part  I.  Based  on  Official  Figures 

Number  of 


Fatal 

Industry  Group  Accidents 

Coal  mining 2,580 

Metal  mining 646 

Steam  railways 3>4T9 

Iron  and  steel 603 

Quarries  125 

Smelting  (not  iron) 42 

Ore  dressing 35 


Rate  per 
1,000  Em- 
ployed 

338 
3-34 
2.02 
1. 14 
1.83 
1.05 
1.60 


Total 


7,450  2.26 
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Part  II.  Estimated  from  Best  Obtainable  Information 


Fisheries  

300 

Navigation  

457 

3.10 

Electricians  

2.25 

Lumber  industry 

953 

1.50 

Building  

3,039 

1-25 

Draymen,  teamsters,  etc 

1. 00 

Street  railways 

150 

1. 00 

Watchmen,  police,  etc 

133 

•75 

Telephone  and  telegraph 

(including  linemen) 

67 

.50 

Agriculture  

3,715 

•35 

Manufacturing,  n.o.s 

.25 

Other  males 

3,395 

.50 

All  occupied  males  

21,356 

•7 1 

All  occupied  females  

8i5 

.080 

All  occupied  persons  

• • 

Williams  197  takes  the  figures  of  one  state  (Wisconsin) 
as  roughly  typical,  and  estimates  the  total  direct  cost  of 
industrial  accidents  in  the  United  States  in  1919,  includ- 
ing medical  aid  and  insurance  overhead,  was  not  less  than 
$995,000, ooo  of  which  $342,000,000  was  borne  by  em- 
ployers and  $653,000,000  by  employees  and  their  depend- 
ents. He  states  that  these  approximate  figures  are  still 
short  of  the  mark  because  they  do  not  include  such  items 
as  medical  expenses  incurred  by  workmen  and  not  paid 
by  the  employer  or  insurance  company,  overhead  cost  of 
personal  accident  insurance  carried  by  workmen,  cost  of 
training  new  men  to  take  the  place  of  those  injured,  em- 
ployment department  and  welfare  department  expense  in 
keeping  track  of  injured  workmen  and  their  families,  etc. 
He  estimates  the  addition  of  these  items  would  bring  the 
total  well  over  a billion  dollars  per  annum. 

According  to  Thompson,210  the  actual  money  paid  to 
insurance  companies  for  compensation  and  liability  in- 
surance approximates  $30,000,000  a year  in  the  building 
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industry.  He  shows  that  this  figure  by  no  means  repre- 
sents the  total  loss,  for,  while  state  laws  vary  in  general,  an 
injured  workman  must  be  disabled  some  7 to  14  days 
before  receiving  an  award,  and  then  only  receives  as  com- 
pensation about  one-half  his  average  daily  earnings ; fur- 
ther, there  is  the  less  tangible  loss  to  the  contractor  find- 
ing a new  man  for  the  job  with  loss  of  time  and  frequently 
loss  of  material,  and  in  the  case  of  serious  accident,  stop- 
page of  work  and  extended  loss  of  time  of  the  whole  gang. 
He  estimates  the  total  cost  due  to  accidents  in  the  vicinity 
of  $120,000,000  a year. 

A recent  report  of  the  Canadian  Department  of  Labour 
shows  that  a total  of  1,222  fatal  industrial  accidents  oc- 
curred in  1918,  as  compared  with  1,192  during  1917  and 
950  during  1916.  Of  the  1,222  fatalities,  263  deaths,  or 
21.5  per  cent,  occurred  in  mining,  smelting  and  quarrying 
operations ; 255  or  20.9  per  cent,  in  the  steam  railways 
service;  155  or  12.7  per  cent,  in  lumbering  operations; 
and  1 22  or  10  per  cent,  in  the  metals,  machinery  and  con- 
veyances group.211 

I11  the  state  of  Massachusetts,  where  about  150,000  me- 
chanics are  employed  in  the  building  trades,  for  the  year 
July  1,  1919,  to  July  1,  1920,  there  were  5,032  tabulated 
accidents  representing  a loss  of  time  of  485,486  days.197 

In  New  York  State  about  four  times  as  many  people 
are  employed  in  the  factories  as  are  employed  in  building 
and  construction  work,  yet  during  the  four  years  1910  to 
1914  more  fatalities  due  to  accidents  occurred  in  building 
and  construction  work  than  in  all  the  factories  put  to- 
gether. 


Accidents  in  building  and  construction  work 1,641  m 

Accidents  in  factories i>2&5 
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Mining.  The  highest  rate  of  accident  frequency  occurs 
in  metal  mining,  estimated  at  4.0  per  1,000  employed  and 
in  coal  mining  3.5  per  1,000.  Insurance  companies  rate 
up  underground  mine  workers  100  per  cent,  on  the  as- 
sumption of  a double  mortality  from  diseases  and  acci- 
dents. Accident  rates  in  1911  were  as  follows  in  various 
mining  states:  Montana,  126.9;  California,  110.5;  Penn- 
sylvania, 106.2 ; Colorado,  102.2.  Excessive  general  acci- 
dent rates  are  also  met  with  in  typical  mining  centres,  such 
as  Birmingham,  Ala.,  with  15 1.9;  Scranton,  Pa.,  177.3; 
Butte,  Mont.,  138.212 

Marcus  A.  Dow,  general  safety  agent  of  the  New  York 
Central  Lines,  states  that  only  9.65  per  cent,  of  their  in- 
jury cases  are  due  to  defective  equipment,  conditions,  tools 
or  appliances,  the  balance  being  attributable  to  the  human 
element. 

Charles  D.  Scott,213  general  manager  of  the  Bureau  of 
Safety  of  the  Commonwealth  Edison  Company,  says  that 
only  1 4. 1 per  cent,  of  the  accidents  reported  can  be  at- 
tributed to  mechanical  or  physical  conditions  and  that 
85.9  per  cent,  are  chargeable  to  the  human  element. 

Robert  J.  Young,213  manager  of  the  Safety  Department 
of  the  Illinois  Steel  Company,  states  that  no  more  than 
33  % per  cent,  efficiency  can  be  gained  by  guarding  ma- 
chines and  that  usually  this  efficiency  would  fall  below  25 
per  cent. 

In  the  building  industry  accidents  are  caused  largely  by 
carelessness  of  the  workmen  and  lack  of  ordinary  safe- 
guards.210 Thompson  says  that  “conditions  which  would 
not  be  tolerated  in  a factory  for  24  hours  are  found  on 
every  job,”  and  cites  carelessly  built  and  inadequately  in- 
spected staging;  rough  ladders  of  narrow  cleats  nailed  to 
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up-rights,  which  are  used  even  on  lengthy  jobs  in  place 
of  stairs,  which  have  been  proved  more  economical ; runs 
and  passageways  in  constant  use  in  high  buildings  are 
built  without  rails  and  often  obstructed  with  steel  or  lum- 
ber ; overhead  traveling  cables  are  unprotected. 

The  Cambria  Steel  Company  has  found  that  the  liability 
to  injury  of  the  man  of  less  than  30  days’  employment  is 
6 to  1 against  a man  of  30  or  more  days’  experience.214 

According  to  Williams,197  records  show  that  inexperi- 
enced men  are  about  five  times  as  likely  to  be  hurt  as  ex- 
perienced men,  and  therefore  any  reduction  in  labor  turn- 
over is  an  aid  to  safety. 

Mock  215  in  discussing  the  relation  of  accident  frequency 
to  experience,  quotes  the  Department  of  Labour : 

Accident  frequency  rate  per  1,000,  300  work  days  of  six 


months’  experience  and  under III.3 

Accident  frequency  rate  per  1,000,  300  work  days  of  three 

to  five  years’  experience 4s-2 


Inability  to  speak  and  understand  English  is  another 
cause  of  accident.  In  the  machine-building  and  iron  and 
steel  industries,  the  foreign-born  show  an  accident  rate 
approximately  double  that  of  the  native-born.  This  is 
due  partly  to  the  foreign-born’s  failure  to  understand 
clearly  the  orders  given  him,  and  partly  to  the  fact  that  the 
recent  immigrant  suffers  from  lack  of  experience  and  thus 
falls  largely  into  the  group  of  unskilled  occupations  in- 
volving exposure  to  inherently  high  accident  hazards.216 

Accident  rates  in  both  the  machine-building  and  iron 
and  steel  industries,  working  day  and  night  shifts,  are  5° 
per  cent,  higher  among  night  workers  than  among  day 
workers. 

An  analysis 217  of  accidents  by  monthly  distribution 
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shows  the  highest  frequency  rates  in  August  and  Sep- 
tember. This  would  indicate  that  the  depressing  influ- 
ence of  summer  heat  may  be  a factor  in  accident  hazard.218 

An  official  of  a large  insurance  company  believes  that 
by  proper  safety  measures  the  waste  due  to  accident  in 
the  building  industry  can  be  reduced  75  per  cent,  to  80 
per  cent,  in  two  to  five  years  of  honest  effort,  and  that 
construction  labour  cost  can  be  cut  3 per  cent,  by  these 
measures.  Another  official  estimates,  from  actual  ac- 
complishments in  safety  measures,  that  a total  of  more 
than  12,000,000  days  a year  could  be  saved  the  industry 
by  the  application  of  safety  methods.210 

Holman  believes  that  only  15  per  cent,  to  25  per  cent, 
of  industrial  accidents  can  be  prevented  by  safeguarding 
machinery  and  other  danger  points,  and  that  some  25  per 
cent,  to  65  per  cent,  can  be  prevented  by  education.213 

The  experience  of  several  companies  in  the  building 
industry  that  have  taken  up  this  matter  in  earnest  illus- 
trates what  can  be  accomplished  in  reducing  accidents. 

One  contractor  who  employs  an  average  working  force 
of  3,000  full-time  workers,  by  the  application  of  safety 
methods,  by  combating  carelessness  and  lack  of  foresight, 
by  safety  bulletins,  and  by  personal  instructions,  cut  his 
accident  rate  50  per  cent,  in  three  months.  Maintaining 
this  reduction  for  the  entire  year  will  effect  a saving  of 
4,950  working  days,  representing,  in  wages  saved,  more 
than  $27,000  without  taking  into  account  saving  through 
the  elimination  of  fatal  accidents. 

An  important  New  England  contractor,  whose  safety 
precautions  have  long  been  a part  of  the  general  policy, 
has  constantly  increased  his  discount  earned  in  liability 
and  compensation  insurance,  until  at  the  present  time  his 
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rates  in  some  cases  have  been  reduced  to  about  $4.50 
against  the  usual  $10.00  per  $100  of  payroll. 

One  large  general  contractor,  whose  loss  due  to  accident 
equaled  2^  per  cent,  of  total  days  worked,  upon  instal- 
lation of  safety  methods  reduced  this  to  7/10  of  1 per 
cent.  The  severity  rate  decreased  75  per  cent,  and  the 
frequency  rate  more  than  one-third.210 

The  following  table  shows  the  records  of  a few  com- 


panies, typical  of  those  for  which  exact  figures  are  avail- 
able : 197 
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Bethlehem  Steel  Co 

..  65 
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13,000 

(Bethlehem  plant) 

Halcomb  Steel  Company 
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1,400 

Four  Wheel  Drive  Auto  Co. . . . 

..  83 

1917-1918 

1,300 

Oliver  Iron  Mining  Co 

..  73 

I9I9-I920 

2,400 

The  above  records  are  the  more  remarkable  when  it  is 
considered  that  in  several  cases — for  example,  the  Bethle- 
hem Steel  Company — considerable  progress  had  been  made 
in  accident  prevention  before  the  period  covered  by  the 
table.  If  accurate  records  for  the  years  preceding  the 
inauguration  of  safety  work  were  available,  the  total  re- 
duction would  frequently  be  found  to  exceed  ninety  per 
cent. 
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In  years  immediately  preceding  1906,  there  existed  in 
American  industry  generally  a frightful  disregard  of 
human  life.  Accident  occurrence  had  reached  a condi- 
tion unparalleled  probably  at  any  other  time  or  place. 
Two  factors  contributed  to  such  a condition:  first,  an 
unprecedented  degree  of  business  activity ; and  second, 
the  introduction  into  the  country  of  a large  number  of 
inexperienced  immigrant  labourers — more  than  at  any 
other  time  before  or  since.  Among  the  industries  which 
had  achieved  the  worst  accident  record  and  which  needed 
most  to  awaken  to  the  importance  of  accident  prevention, 
the  iron  and  steel  industry  stood  out  prominently.  Many 
of  these  great  firms  have  taken  up  accident  prevention  and 
have  already  achieved  good  results.219  The  Illinois  Steel 
Company,  which  employs  approximately  ten  thousand 
workmen,  has  made  a reduction  of  80  per  cent,  in  its  total 
accidents  since  1906.  The  Commonwealth  Steel  Com- 
pany, having  approximately  two  thousand  five  hundred 
employees,  has  made  a remarkable  showing  in  the  reduc- 
tion of  lost-time  accidents  as  here  indicated : 


1916... 769  lost-time  accidents 

1917  371  lost-time  accidents 

1918  124  lost-time  accidents 


For  three  months  during  1918  the  company  had  no 
accidents  resulting  in  compensation  cases.219 

The  United  States  Steel  Corporation,  having  approxi- 
mately 250,000  employees,  estimates  that  during  the  four- 
teen years  ending  1920,  it  has  saved  from  death  or  serious 
injury  29,550  workmen — based  on  its  accident  record  prior 
to  1906.220  Accident  prevention  as  it  is  now  conducted  is 
principally  a matter  of  education,  and  not  merely  one  of 
protection  against  physical  hazards  as  frequently  believed. 
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The  last  ten  years’  experience  in  accident  prevention  has 
demonstrated  three  things:  (1)  That  % of  all  deaths 
and  serious  injuries  in  industry  are  preventable;  (2)  in 
the  industries  doing  the  most  efficient  work  in  safety  % 
have  been  accomplished  through  organisation  and  educa- 
tion, as  against  % accomplished  by  means  of  mechanical 
safeguards  or  equipment.219 

How  successful  the  United  States  Steel  Corporation  has 
been  in  reducing  its  accident  rate  during  the  past  fourteen 
years  is  shown  graphically  by  the  charts  221  on  pages  250-51. 

The  following  bulletin  compiled  by  Myra  Hulst  for 
the  First  Aid  Service  of  the  American  Red  Cross,  groups 
some  interesting  figures  and  estimates : 

Industrial  Accidents  in  the  United  States 

More  than  22,000  persons  222>223  lost  their  lives  in  industrial 
accidents  in  the  United  States  during  1918.  Of  every  10,000 
American  workmen,  seven  were  killed  during  this  year  as  a 
result  of  industrial  accidents.  This  is  forty-five  per  cent,  of 
the  number  of  Americans  killed  in  battle  in  the  World  War. 

Coal  and  metal  mining  claimed  the  highest  accident  death 
rate  of  any  industry,  with  rates  of  33  men  killed  for  each 
10,000  employed.  In  coal  mines  alone  over  2,500  men  were 
killed  in  1918.  During  the  past  seven  years  an  average  of 
at  least  four  men  have  lost  their  lives  for  every  million  tons 
of  coal  produced,  according  to  United  States  Bureau  of 
Mines.  One  quarter  of  the  men  employed  in  metal  mines 
sustained  an  injury  during  the  year. 

An  annual  average  of  over  10,000  men  were  injured  in 
quarries  for  the  five  year  period  1913-1918.  There  has  been 
a slight  decrease  in  the  fatality  and  injury  rates  for  1919, 
as  compared  with  1918,  among  quarry  operators,  according 
to  reports  by  the  Bureau  of  Mines.  The  records  show  that 
144  quarry  operators  were  injured  out  of  each  thousand 
employed  in  1919  and  147  in  1918. 
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Classification  of  Causes  of  Accidents 


A study  of  the  causes  of  220,707  accidents,  which  have  occurred  in  the 
plants  of  the  Steel  Corporation,  show  that  but  4.94%  of  the  total  number, 
excepting  those  in  connection  v/ith  overhead  electric  cranes,  were  due  to 
machinery  causes.  While,  no  doubt,  this  very  low  percentage  is  the  result 
of  the  protection  afforded  by  the  mechanical  safeguards  installed  by  the 
Subsidiary  Companies,  the  accidents  represented  even  by  this  low  percentage 
do  not  indicate  that  the  machines  were  not  properly  guarded,  hor  employes 
do  get  hurt  through  their  own  carelessness  even  though  the  machines  were 
completely  equipped  with  safety  devices. 

Hand  labour  caused  44.42%  or  nearly  one-half  of  all  of  these  accidents, 
the  majority  of  which  cannot  be  controlled  by  the  use  of  safety  devices  and 
appliances.  The  conditions  under  which  these  accidents  occur  are  almost 
wholly  within  the  control  of  the  workmen  and  are  due  largely  to  their 
carelessness  or  thoughtlessness.  In  addition  to  these  hand  labour  accidents 
which,  according  to  the  classification  itself,  indicate  that  they  are  due  to 
carelessness,  there  are  hundreds  of  accidents  classified  under  other  causes, 
where  the  carelessness  or  thoughtlessness  of  the  employees  were  contribut- 
ing causes.  In  carefully  analysing  the  causes  of  any  100  accidents  it  will 
be  found  that  at  least  90  of  them  might  have  been  prevented  ifi  a little 
more  care  had  been  exercised. 

While  the  guarding  of  machinery  is  essential  and  is  just  as  important 
as  any  other  phase  of  the  work,  it  will  be  seen  by  observing  the  aboye 
chart  that  mechanical  safeguards  do  not  play  as  important  a part  in 
accident  prevention  work  as  may  be  supposed.  Our  experience  indicates 
that  more  accidents  happen  where  the  conditions  are  entirely  within  the 
control  of  the  workmen  themselves,  and  which  can  be  charged  to  careless- 
ness or  thoughtlessness  on  their  part,  than  those  directly  due  to  machinery 
causes. 


251 


252 


HEALTH  BUILDING 


Railroads  and  street  cars  employ  nearly  two  million  men 
in  the  United  States.  Out  of  each  10,000  men  so  employed, 
19  were  killed  by  accidents  while  at  work.  The  accident 
fatalities,  although  they  have  decreased  from  previous  years, 
totalled  3,500  among  railroad  and  street  car  employees  in 
1918. 

In  addition  to  fatal  accidents,  conservative  estimates  show 
that  there  were  3,400,000  disabilities  due  to  accidents  in  oc- 
cupations during  1919,  or  an  average  of  at  least  11,000  a day. 
During  that  year  over  680,000  men  were  laid  up  for  over 
four  weeks  from  non-fatal  industrial  accidents. 

Accidents  are  costly!  Wisconsin  has  paid  ten  million 
dollars  compensation  in  five  years.222-  224  The  number  of  com- 
pensable industrial  accident  cases  settled  was  73,000  in  this 
one  state. 


Industrial  Accident  Deaths  in  the  United  States  1918 
Based  on  estimates  from  the  best  obtainable  sources  22a> 228 


Total  

Coal  mining 

Metal  mining 

Iron  and  steel  employees 

Quarries  

Smelting  (not  iron)  and  ore 

dressing  

Steam  and  street  railways 

Fisheries  

Navigation  

Lumber  industry 

Building  

Watchman,  police,  etc 

Telephone  and  telegraph 

(Inc.  linemen) 

Electricians  

Draymen,  teamsters,  etc 

Agriculture  

Manufacture  

Other  employed  males 


Rate  per 


Men 

Employed. 

Total  10,000 

Accidents  Employed 

30,106,256 

21,356 

7-1 

762,425 

2,580 

33-8 

182,606 

646 

33-4 

527,150 

603 

1 1.4 

68,332 

125 

18.3 

61,708 

77 

12.5 

1,839,229 

3,569 

19.4 

67,036 

201 

30.3 

147,478 

457 

31.0 

635,638 

953 

15-0 

2,413,283 

3,039 

12.5 

176,974 

133 

7-5 

134,071 

67 

5-0 

134,071 

102 

22.5 

407,577 

408 

10.0 

10,613,083 

3,7U 

3.5 

5,145,656 

1,286 

2.5 

6,789,939 

3,395 

5-o 
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Number  and  Per  Cent.  Distribution  of  Accident  Deaths  in 

the  United  States,  1918 

Based  on  data  from  Mortality  Statistics,  Bureau  of  Census 


Cause  of  Accident  Number  PerCent. 

Total  accident  deaths 83,852  100.0 


Poison  2,787  3.3 

Conflagration  1,799  2.1 

Burns  .. 8,418  10.0 

Absorption  of  deleterious  gases....  4,247  5.1 

Drowning  6,952  8.3 

Firearms  2,561  3.1 

Falls  13,070  15.6 

Mining  and  quarrying 3,293  3.9 

Machinery  3,002  3.6 

Railroad  and  street  car 13,762  16.4 

Automobile  9,445  11.3 

Other  vehicles 2,797  3.3 

Other  accidents 11,719  140 


Accident  deaths  constituted  4.6  per  cent,  of  the  deaths  from  all 
causes  in  the  United  States  in  1918. 

Dr.  Dublin,349  on  the  basis  of  the  death  rate  from  in- 
dustrial accidents  among  the  policyholders  of  the  Metro- 
politan Life  Insurance  Company,  has  made  an  estimate 
of  an  annual  mortality  rate  for  the  general  population 
from  this  cause  of  12,500  lives.  This  is  far  below  all 
other  estimates,  but  inasmuch  as  he  states  that  the  accident 
rate  among  policyholders  is  higher  than  that  of  the  general 
population,  this  may  prove  to  be  a conservative  figure. 
At  all  events,  the  estimates  used  in  this  discussion  may 
well  be  accepted  as  the  maximal  rates. 

FAULTY  POSTURE  AND  FAULTY  CLOTHING 

Faulty  posture  must  be  accorded  an  important  place  as 
a factor  in  causing  physical  strain.  Faulty  posture  may, 
of  course,  be  the  expression  of  a congenitally  deficient 
organism,  but  even  in  such  people  posture  may  be  corrected 
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and  a vicious  circle  broken.  In  a very  large  proportion  of 
people  faulty  posture  is  an  acquired  physical  defect  and 
contributes  not  only  to  physical  strain  but  to  mental  strain 
and  fatigue.  In  investigating  faulty  posture  all  patho- 
logical and  contributory  causes  should  be  sought  for,  such 
as  defective  vision,  joint  affections,  flat  foot,  pathological 
spinal  conditions  and  the  like.226,  227,  350  Apart  from  a 
generally  faulty  posture,  we  have  specific  errors  connected 
with  special  occupations  which  should  be  sought  for  and 
corrected.  It  is  not  only  the  clerical  worker  who  suffers 
in  this  regard,  but  many  mechanical  workers  are  affected 
by  faulty  posture,  either  in  standing,  sitting  or  walking, 
or  in  carrying  out  the  operations  of  their  trade.  This 
is  a field  for  the  physical  trainer  and  the  physical  instruc- 
tor and  hygienist  in  industry.  But  the  need  for  ortho- 
paedic attention  in  many  of  these  cases  should  not  be  over- 
looked. The  Life  Extension  Institute  in  its  examinations 
of  industrial  groups  of  more  than  10,000  people  actively 
engaged  at  work,  found  44  per  cent,  with  generally  faulty 
posture.228 

The  conclusions  reached  by  the  Industrial  Commission 
of  New  York  State  in  its  investigation  of  posture  and 
seating  were  as  follows  : 229 

First : that  posture  must  be  varied. 

Continuous  sitting  and  continuous  standing  are  both  harm- 
ful. Ideally,  conditions  should  allow  the  worker  to  vary  his 
position  at  will,  because  of  the  rest  and  the  enormous  saving 
of  energy  that  comes  from  a change  of  position  during  work- 
ing hours. 

Second : that  work  conditions  should  be  such  that  correct 
posture  is  possible. 

at.  By  providing  a physiologically  good  chair. 
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b.  By  insuring  a proper  relationship  of  the  different  parts 
of  the  work  place. 

There  is  no  one  chair  that  is  best  for  all  industrial  proc- 
esses. To  determine  what  chair  is  best  for  a particular 
process,  the  nature  of  the  work  to  be  done,  the  position  of 
supplies  and  finished  work,  the  equipment  at  hand,  i.e.,  the 
height  of  bench,  chair,  place  for  foot  rest,  etc.,  as  well  as 
the  height  of  the  individual  worker — all  these  must  be  con- 
sidered. To  provide  a good  chair  is  not  enough;  the  impor- 
tant thing  is  to  bring  all  parts  of  the  work  place  into  the  best 
possible  relationship. 

The  principle  of  varied  posture  is  a sound  one  because 
it  insures  more  complete  muscular  activity  apart  from 
the  avoidance  of  specific  strains.  Muscular  disuse  is  one 
of  the  great  menacing  factors  in  sedentary  life  of  the 
modern  worker. 

Good  standing  posture  has  been  defined  by  the  Life 
Extension  Institute  as  follows : 

In  standing,  the  heels  should  be  well  apart  and  the  toes 
pointed  straight  ahead,  chin  in,  chest  arched  forward,  ab- 
domen in. 

The  Institute’s  test  of  posture  is  as  follows : 

Take  a board  and  place  it  on  a line  touching  your  toes. 
If  your  posture  is  correct  and  the  board  is  perpendicular,  it 
will  just  touch  your  chest  but  no  other  part  of  your  body  and 
will  miss  your  nose  by  about  one-half  inch. 

The  definition  given  us  for  good  standing  posture  by 
the  American  Posture  League  is : 230 

One  in  which  the  different  segments  of  the  body — head, 
neck,  chest  and  abdomen — are  balanced  vertically  one  upon 
the  other  so  that  the  weight  is  borne  mainly  by  the  bony 
frame-work  and  a minimum  of  effort  and  strain  is  placed 
upon  the  muscles  and  ligaments.  In  this  posture,  under 
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normal  conditions,  the  organic  functions — respiration,  circu- 
lation, digestion,  etc. — are  performed  with  the  least  me- 
chanical obstruction  and  with  greatest  efficiency. 

Dr.  Joel  E.  Goldthwait,  defining  good  sitting  posture, 
says : 231 

The  thing  which  should  always  be  insisted  upon  in  the  use 
of  the  body  in  any  way  is  that  the  body  should  be  kept  straight 
from  the  hips  to  the  neck  and  should  not  be  allowed  to  flex 
or  bend  at  the  waist  line.  Any  position  which  allows  this 
lowers  the  vitality  of  the  individual,  leads  to  strain  of  the 
back,  and  naturally  lessens  the  efficiency  of  the  worker. 

The  Life  Extension  Institute  emphasises  the  impor- 
tance of  sitting  on  the  full  length  of  the  thighs  with  feet, 
but  not  legs,  crossed.  The  chair  should  be  high  enough 
to  allow  the  arms  to  rest  easily  on  the  desk  or  table  and 
not  push  up  the  shoulders.  This  type  of  faulty  posture 
may  give  rise  to  joint  pains  resembling  rheumatism. 

Flat  foot  is  a very  common  condition  among  working 
classes,  both  commercial  workers  and  factory  workers, 
and  fairly  common  among  the  industrial  classes.  Twenty- 
one  per  cent,  of  industrial  and  commercial  workers  ex- 
amined showed  flat  foot  of  a type  that  required  correc- 
tion. Anatomical  flat  foot,  unaccompanied  by  symptoms 
of  actual  muscular  or  foot  weakness,  may  be  disregarded. 
Flat  foot  is  not  only  due  to  faulty  posture  in  standing 
and  walking  but  to  the  lack  of  proper  exercise  of  the  sup- 
porting muscles  and  the  wearing  of  improper  shoes. 231 
In  a report  of  the  Surgeon  General  on  “Defects  Found  in 
Drafted  Men,”  it  was  stated : 232 

Foot  defects  are  by  far  the  most  important  found  in  the 
population  of  military  age.  Of  flat  foot  alone  301,146  cases 
are  recorded,  which  is  approximately  12  per  cent,  of  the  full 
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population  here  considered.  * * * Altogether  important  foot 
defects  were  noted  in  about  15  per  cent,  of  the  men  exam- 
ined, but  were  the  cause  of  the  rejection  of  only  2 per  cent. 

It  seems  appalling  that  so  large  a number  of  young  men 
at  the  very  acme  of  physical  development  should  be  found 
with  defects  of  the  foot.  The  cause  is  partly  biological  and 
partly  social.  On  the  biological  side  it  is  an  evidence  of  the 
incompleteness  with  which  the  bones,  ligaments  and  muscles 
of  the  foot  of  man  are  adjusted  to  man’s  upright  position. 
On  the  social  side,  we  find  that  the  human  foot  has  been 
much  abused  by  the  artificial  alterations  in  the  form  which 
it  has  undergone  by  being  cramped  in  shoes.  Evidence  for 
this  will  be  presented  when  the  relative  frequency  of  foot 
defects  in  urban  and  rural  districts  is  discussed.  The  social 
factor  has  been  responsible  for  a great  difference  in  the 
proportionate  defects  in  urban  and  rural  districts. 

Many  of  these  men  were  accepted  for  service  and  their 
foot  defects  trained  out  by  the  wearing  of  proper  shoes 
and  following  out  of  corrective  exercises.350 

The  following  analysis  of  the  foot  defects  found  among 
our  troops  on  the  Mexican  Border  gives  a striking  picture 
of  the  insufficiency  of  the  civilised  foot  to  do  any  real 
work : 233 

Results  of  the  Foot  and  Shoe  Inspection,  U.  S.  A. 
Organisation.  All  Infantry,  El  Paso  District.  Date,  Oct.  27,  *9*6 

Inspectors : 

Major  William  W.  Reno,  M.C.,  U.  S.  Army 
Capt.  Arthur  S.  Jones,  M.O.R.C.,  U.  S.  Army 


Number  of  men  inspected • •• 3°>359 

Number  of  men  wearing  shoes  indicated  by  foot 

measurements  as  correct . 5.41? 

Number  wearing  shoes  one-half  size  too  small. . . 6,906 
Number  wearing  shoes  a size  or  more  too  small.  . I4>429 
Number  wearing  shoes  too  large 3>5rI 
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MINOR  DEFECTS  FOUND 


Corns  21,586 

Toes  jammed  or  crowded 18,106 

Bunions  1,481 

Toes  over-riding 2,145 

Hallux  valgus 8,751 

Ingrowing  nails 8,654 

Hammer  toes 1,204 

Callosities  5 ,227 

Good  feet 18,463 


It  is  difficult  to  speak  with  restraint  of  the  deplorable 
foot  conditions  of  civilised  man.  In  addition  to  flat  foot, 
bunions  and  other  painful  foot  conditions  due  to  the 
wearing  of  improper  footgear  are  so  common  as  to  con- 
stitute a severe  indictment  of  the  intelligence  of  individuals 
who  submit  to  such  foot  distortion.  The  lessons  of  the 
army  should  be  carried  broadcast  by  the  men  in  the  service 
who  learned  the  hardship  of  foot  disabilities  when  any 
really  adequate  and  strenuous  use  of  the  lower  extrem- 
ities was  called  for.  There  is  little  doubt  that  a consid- 
erable amount  of  physical  and  mental  strain  may  be 
charged  to  foot  disabilities.  The  correction  of  these  dis- 
abilities is  often  very  simple,  but  the  problem  is  to  gain 
the  co-operation  of  the  people  in  wearing  proper  shoes 
with  a straight  inner  edge  and  adequate  space  for  the 
toes,  and  the  following  out  of  regular  exercise  to  maintain 
muscular  efficiency. 

Clothing.  Civilised  man  utilises  clothing  as  a second 
skin.  He  is  practically  never  without  protecting  clothing ; 
hence  the  skin  becomes  changed  in  its  function  and  lim- 
ited in  its  capacity  to  protect  the  body.  Also  clothing  is 
often  improperly  adjusted  so  as  to  constrict  the  body, 
impair  the  freedom  of  its  movements,  and  in  some  cases 
even  obstruct  the  circulation  as  in  the  case  of  tight  col- 
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lars,  tight  belts,  tight  garters,  and  improperly  fitted  shoes 
and  hats.  An  excessive  weight  of  clothing  not  only  im- 
pairs the  skin  function  but  is  an  actual  physical  burden 
and  contributes  to  fatigue.  Proper  skin  training  by  the 
wearing  of  porous  garments  during  moderate  changes  of 
temperature  and  protection  in  extremely  cold  weather  by 
adequate  outer  clothing,  and  the  wearing  of  the  least 
possible  weight  of  clothing  in  the  summertime  are  some 
measures  of  relief  that  would  reduce  materially  the  physi- 
cal strain  and  fatigue  from  this  specific  cause.234  As  in 
the  case  of  diet,  the  type  of  shoes  and  other  clothing  that 
is  worn  is  determined  by  tradition,  trade  conditions, 
and  the  exigencies  of  distribution  and  manufacture,  rather 
than  by  fundamental  principles  of  hygiene  and  health. 
There  is  reason  to  believe,  however,  that  there  is  coming 
about  a co-operation  between  manufacturing  interests  and 
those  concerned  with  the  public  health,  and  that  considera- 
tion of  the  real  needs  of  the  consumer  in  such  matters 
is  coming  to  be  regarded  as  good  business  policy.  There 
are  so  many  good  things  that  the  people  need  that  there 
is  really  no  reason  why  anybody  should  be  busy  manufac- 
turing injurious  products. 

Over-strain  and  over-work  as  reflected  in  early  physi- 
cal reaction  come  under  the  head  of  “ Fatigue’ ’ and  are  so 
closely  related  to  psychic  trauma  that  they  will  be  con- 
sidered jointly  under  that  category. 

Eye-strain  combining  both  physical  and  psychic  trauma 
will  also  be  considered  in  Chapter  XI. 


CHAPTER  XI 


PSYCHIC  TRAUMA  (OR  STRAIN) 

Mental  Reaction  to  Environment. 

Influence  of : 

1.  Physical  Injury  or  Disease. 

2.  Worry. 

3.  Grief. 

4.  Overwork. 

5.  Discouragement. 

6.  Unrest. 

7.  Disturbed  Industrial  Relationships. 

8.  Fatigue. 

Important  as  bearing  upon  the  duration  of  disability  in 
industry  is  the  question  of  psycho-neurotic  complications 
that  are  often  of  more  importance  than  the  actual  physical 
injury  or  disease. 

The  war  studies  have  developed  a closer  and  more 
complete  knowledge  of  the  mechanism  of  these  states, 
and  we  find  that  in  civil  life  we  have  the  analogue  of  so- 
called  “shell-shock/’ 

There  is  evident  need  for  the  psychiatrist  in  industry 
to  assist  in  lessening  the  period  of  disability  in  such  cases 
by  appropriate  treatment  and  safeguarding  the  individual 
against  prolonged  retreat  into  a nervous  malady  arising 
from  the  shock  of  injury  or  disease  as  well  as  industrial 
strain.  The  same  principles  that  involve  protection  of 
the  soldier  call  for  protection  of  the  industrial  worker 
who  has  been  wounded  in  the  industrial  battle. 
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Other  causes  of  psychic  trauma  or  strain  are  related  to 
worry  over  life  struggles  both  in  the  plant  and  in  the 
home.  These  are  often  factors  exerting  profound  influ- 
ence on  the  quality  of  work  and  the  productivity.  It  is 
here  that  the  measures  later  to  be  discussed  under  indus- 
trial relationships  may  exert  a definite  preventive  and  cura- 
tive influence.  The  mechanism  of  relieving  the  mind  of 
worry  or  fears  and  obsessions  is  often  very  simple.  It 
does  not  always  require  elaborate  psycho-analysis.  That 
worry  is  a serious  source  of  waste  in  industry,  as  in  all 
lines  of  human  activity,  no  one  can  question.  To  measure 
this  influence  is  difficult,  but  there  are  obvious  lines  of 
prevention  that  can  readily  be  figured  to  be  worth  their 
cost. 

It  is  a mistake  to  suppose  that  states  of  mental  dis- 
turbance and  unrest  that  approach  the  pathological  type 
are  only  found  among  the  congenitally  deficient.  The 
ease  with  which  fears  or  superstitions  will  spread  through 
a whole  population  is  an  evidence  of  the  probable  con- 
tagion of  such  states.  These  disturbances  arising  in  a 
group  of  mentally  deficient  people  may,  like  the  bacterial 
infections,  spread  and  involve  a group  of  average  normal 
people.  This  matter  has  already  been  referred  to  in  con- 
nection with  drug  addicts  where  the  drug  addict  by  sug- 
gestion and  association  will  contaminate  individuals  who 
would  otherwise  be  fairly  normal. 

In  the  chapter  on  “Heredity”  ( vide  p.  103),  the  propor- 
tion of  mentally  deficient  in  the  population  has  already 
been  considered.  While  there  are,  of  course,  varying 
planes  of  mental  deficiency,  ranging  from  those  of  average 
mental  make-up  down  to  those  who  are  wholly  deficient, 
it  must  be  borne  in  mind  that  psychic  and  physical  trauma 
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or  strain  operating  in  those  at  the  lower  levels  will  be  re- 
flected not  only  in  fatigue  but  in  disturbed  industrial  re- 
lationships, in  inefficient  work,  in  undue  waste  of  material 
and  machinery,  and  diminished  productivity. 

Apart  from  that  proportion  of  the  people  in  the  work- 
ing population  mentally  deficient  through  heredity,  we 
have  the  borderline  types  which  under  favourable  con- 
ditions may  do  extremely  well,  but  under  strain  give 
way.  It  is  the  separation  of  these  lower  levels  of  intel- 
ligence from  those  who  are  fully  up  to  the  average  level 
that  requires  close  study  and  guidance.  While  the  nice 
adjustment  of  the  various  types  to  employment  is  a com- 
plex matter  and  has  not  yet  reached  a stage  where  any 
attempt  to  apply  it  rigorously  would  be  advisable,  there  is 
no  doubt  that  the  aid  of  specialists  in  psychiatry  and 
neurology  in  employment  departments  would  be  helpful 
in  more  intelligently  placing  certain  types  in  work  that  is 
within  their  capacity.235,  236  There  is  probably  no  more 
potent  cause  of  worry  and  nervous  strain  than  a con- 
sciousness of  inability  to  measure  up  to  one’s  work. 
While  most  people  with  high  standards  suffer  to  some 
extent  from  this  consciousness  and  this  is  a normal  physi- 
ological state  of  mind  within  certain  limits,  any  exaggera- 
tion of  it  may  bring  about  actual  mental  and  nervous 
breakdown. 

Contrariwise,  the  individual  who  is  conscious  of  power 
in  his  work,  however  simple  it  may  be,  is  fortified  against 
this  depression  and  discouragement  and  resents  being  dis- 
turbed in  work  which  is  his  pride.  It  would  seem  to  be 
necessary,  however,  for  the  best  mental  health  that  there 
be  some  call  on  the  reserves  of  power  and  that  men  be 
required  to  work  beyond  what  they  can  do  with  ease.  A 
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man  who  is  continually  failing  to  come  up  to  a reasonable 
standard  in  his  work  requires  to  be  critically  considered 
in  his  own  interest  and  the  interest  of  the  industry  or  pro- 
fession in  which  he  is  engaged,  and  an  effort  made  to 
adjust  him  to  work  that  is  not  wholly  beyond  his  power. 

As  already  pointed  out,  these  foci  of  discouragement 
and  discontent  interfere  with  accomplishment  in  in- 
dustry and  radiate  an  influence  that  tends  to  disturb  the 
mental  stability  even  of  men  of  higher  type.  These  con- 
ditions obviously  point  to  the  need  for  correcting  such 
foci  of  mental  disorder,  just  as  we  seek  to  correct  the 
source  of  typhoid  fever,  tuberculosis,  or  focal  infection. 

FATIGUE 

Fatigue  may  arise  in  : ( 1 ) the  central  nervous  system  ; 

(2)  the  muscular  system;  (3)  in  both  combined. 

Fatigue  may  be  subjective  as  experienced  in  the 
worker,  or  objective  as  noted  in  his  actions  and  output.  In 
industry  fatigue  arises  chiefly  in  the  central  nervous 
system.237 

Unfortunately,  in  most  discussions  of  industrial  fatigue 
a falling  work  curve  or  diminished  output  among  em- 
ployees who  have  not  reported  ill  is  accepted  as  a complete 
uncomplicated  reflection  of  fatigue.  This  sweeping  as- 
sumption is  wholly  unjustifiable. 

From  a thorough  consideration  of  the  literature  it  is 
quite  evident  that  a vast  amount  of  emphasis  has  been 
laid  upon  the  mechanical  or  extrinsic  factors  influencing 
the  working  capacity,  while  the  multiplicity  of  original 
physical  or  mental  states  that  may  limit  the  working 
capacity  have  been  almost  wholly  ignored.238’  ~39'  "40,  241’ 
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Emphasis  has  been  laid  on  fatigue  toxins,  although  it 
is  doubtful  whether  any  specific  fatigue  toxin  exists  or 
whether  metabolites  in  the  blood  resulting  from  muscular 
work  can  really  cause  fatigue  in  ordinary  factory  labour 
except  under  conditions  of  unusually  prolonged,  severe  or 
violent  muscular  work.  In  fact,  skilled  labour  is  much 
more  liable  to  cause  fatigue  because  of  the  demand  it 
makes  on  the  central  nervous  system. 

A discussion  of  numerous  physiological  tests  of  fatigue 
by  Ernest  L.  Scott  may  be  summarised  as  follows : 244 

1.  Substances  carrying  hydrogen  ions,  as  lactic,  B oxy- 
butyric  acids,  potassium  dihydrogen  phosphate  and  carbon 
dioxid,  stand  as  causal  agents  of  fatigue. 

2.  Certain  products  of  protein  disintegration,  as  indol,  skatol 
and  phenol,  may  produce  fatigue  symptoms  and  may  be  active 
agents  in  producing  normal  fatigue. 

3.  There  is  some  evidence  that  the  negative  ion  of  lactic 
and  B oxy-butyric  acids,  and  that  certain  positive  ions,  es- 
pecially that  of  potassium,  are  capable  of  producing  certain 
fatigue  phenomena. 

4.  There  is  no  evidence  that  the  negative  ions  of  carbonic, 
phosphoric  or  sulphuric  acids  are  fatigue  substances. 

5.  There  is  no  evidence  at  present  of  the  existence  of 
specific  fatigue  substances  as  proposed  by  Weichardt. 

6.  There  is  very  little  probability  that  creatin  or  creatin- 
ine has  any  relation  to  fatigue  or  to  muscle  work  in  general. 

7.  There  are  no  doubt  numerous  bodies,  as  purin  bases, 
uric  acid,  etc.,  which  may  be  increased  by  work,  but  which 
have  no  causal  bearing  on  fatigue. 

Bainbridge  reviews  the  evidence  and  says : 245,  246 

There  appears,  therefore,  to  be  no  secure  foundation  for 
the  belief  that  products  of  muscular  activity  take  any  share 
in  bringing  about  fatigue  of  the  nervous  system.  * * * The 
conclusion  that  fatigue  as  observed  among  industrial  workers 
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is  essentially  of  nervous  origin  is  of  considerable  practical 
value. 

After  discussing  various  factors  apart  from  work,  such 
as  fear,  emotion,  anxiety,  worries  and  the  preventives  of 
fatigue,  financial  gain,  emulation  and  other  stimulating 
influences,  he  mentions  the  general  health  as  reacting  on 
working  power,  but  does  not  develop  this  phase  of  the 
question.  He  lists  the  following  table  from  Vernon: 

27  Men  Sizing  Fuse  Bodies  (Heavy  Labour) 

Output  per 

Average  Hours  Average  ( Rela - Week.  Hours 

of  Work  per  tive ) Output  x Output 


Period  Week  per  Hour  per  Hour 

(1)  6 weeks 61.5  100  6150 

(2)  6 weeks 51. 1 109  5570 

(3)  8 weeks 55.4  122  6759 

(4)  3 weeks 56.2  124  6969 


He  comments  as  follows : 

The  results  shown  in  this  table  point  to  the  conclusion  that 
at  least  in  this  particular  occupation  the  maximal  working 
week,  consistent  with  the  avoidance  of  cumulative  fatigue, 
is  fifty-six  hours.  For  lighter  forms  of  work,  Vernon  found 
that  longer  hours  could  be  worked  without  loss,  or  even  with 
improvement,  of  output. 

While  in  an  immediate  sense  these  conclusions  are  justi- 
fied, the  workers  themselves  must  be  studied  as  to  all  the 
factors,  apart  from  work,  that  have  influenced  their  out- 
put. We  have  little  hesitation  in  saying  that  the  most 
important  factors  relate  to  the  original  fundamental  con- 
dition of  physical  and  mental  health  of  the  workers  before 
the  work  tests  were  applied.  Cumulative  fatigue  is 
stressed  by  most  writers,  but  the  obvious  influence  of 
impaired  health  in  determining  as  cumulative  fatigue  what 
would  otherwise  be  physiological  and  rhythmic  is  ignored; 
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that  is,  infection  may  so  depress  an  individual  as  to  pre- 
vent him  from  rallying  from  ordinary  physiological 
fatigue  and  thus  carry  him  over  into  cumulative  fatigue. 

Important  studies  have  been  made  in  this  country  com- 
paring an  eight-hour  plant  with  a ten-hour  plant,  and 
reported  in  Public  Health  Bulletin  Number  106.247 

It  seems  unfortunate,  however,  that  this  painstaking  and 
critical  scientific  investigation  should  have  been  reported 
under  such  a caption.  It  is  not  actually  a comparison  of 
an  eight-hour  plant  with  a ten-hour  plant,  but  a com- 
parison of  a highly  organised,  stable,  and  unusually  effi- 
cient automobile  plant  in  which  the  employees  were  very 
fortunately  situated  with  regard  to  many  factors  other 
than  an  eight-hour  day,  with  a metal  working  establish- 
ment where  the  operations  had  not  long  been  standardised 
— a plant  described  in  the  report  as  one  of  the  “mushroom 
growths  of  war  industries,”  where  the  workers  were  un- 
favourably situated  with  regard  to  many  matters  apart 
from  the  ten-hour  day.  In  analysing  this  report  one  finds 
a well-merited  eulogy  of  the  eight-hour  plant,  as  a plant, 
and  possibly  an  equally  well-merited  criticism  of  the  ten- 
hour  plant,  as  a plant.  This  renders  the  investigation 
practically  worthless  as  a comparison  of  an  eight-hour 
working  day  with  a ten-hour  working  day.  It  is  an  ele- 
mentary and  fundamental  requirement  of  statistical 
science  that  comparisons  intended  to  disclose  the  results 
of  certain  factors  of  difference  should  be  made,  so  far  as 
it  is  practically  possible,  with  groups  homogeneous  in  all 
respects  excepting  for  the  factors  under  investigation. 
These  plants  were  not  only  not  homogeneous  with  regard 
to  their  constitution  and  characteristics  apart  from  the 
hours  of  labour,  but  they  were  very  widely  different,  and 
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not  proper  groups  for  comparison  in  such  a study.  The 
conclusions  drawn  by  the  investigating  committee  would 
be  explainable  wholly  on  the  basis  of  the  manifold  differ- 
ences in  organisation  and  environment  entirely  apart  from 
the  hours  of  work.  The  statement  is  made  by  the  com- 
mittee that  “a  comparison  of  the  eight-hour  and  the  ten- 
hour  systems  leads  to  the  conclusion  that  the  eight-hour 
system  is  the  more  efficient.”  There  is  no  question  but 
that  the  eight-hour  plant  investigated  is  more  efficient  than 
the  ten-hour  plant,  but  there  is  abundant  evidence  that 
the  inefficiency  of  the  ten-hour  plant  is  related  to  the 
general  conditions  existing  in  that  plant ; and  there  is  no 
convincing  evidence  that  the  efficiency  of  the  eight-hour 
plant  is  related,  either  in  part  or  in  whole,  to  the  shorter 
working  hours.  For  example,  the  steady  maintenance  of 
output  is  cited  as  the  outstanding  feature  of  the  eight-hour 
system  and  it  is  contrasted  with  the  fluctuations  of  output 
of  the  ten-hour  plant.  In  a plant  which  had  more  than 
doubled  in  size  in  four  years — situated  in  a large  mill  town 
“not  prepared  to  receive  a great  influx  of  new  workers” — 
where  one-fourth  of  the  employees  were  women  (as  con- 
trasted with  a negligible  number  of  women  in  the  eight- 
hour  plant),  where  profiteering  in  rents  was  conspicuous, 
where  no  lunch  rooms  existed,,  where,  as  the  report  states, 
“marked  differences  existed  in  the  conditions  of  the  work- 
ers,” is  it  not  entirely  logical  to  expect  greater  fluctuations 
in  the  steadiness  of  output  as  compared  to  a plant  more 
fortunately  situated  in  all  these  particulars? 

The  eight-hour  plant  is  described  as  one  which  has 
“borne  a dominating  part  in  the  development  of  one  of  the 
great  industrial  centres  of  America.”  The  number  of 
women  employed  are  almost  negligible.  “The  employees 
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are  in  great  part  skilled  and  experienced  men,  probably 
above  the  average  in  temperance,  thrift  and  general  stand- 
ards. Most  of  them  own  their  own  homes.”  It  is  quite 
obvious  that  they  were  engaged  in  a specialised  industry, 
where  the  operations  were  standardised  and  stabilised 
and  the  workers  trained  to  steady  output. 

It  is  true  that  the  report  mentions  the  need  for  further 
data  owing  to  differences  in  the  conditions  at  the  two 
plants.  But  these  conditions  are  not  sufficiently  stressed 
and  the  report  is  presented  as  an  actual  comparison  of  an 
eight-hour  plant  and  a ten-hour  plant,  although  the  evi- 
dence shows  this  factor  of  hours  of  work  is  entirely  sub- 
merged by  the  other  complicating  factors. 

In  order  fully  to  appreciate  the  gaps  that  exist  in 
fatigue  studies  with  regard  to  the  underlying  factors  of 
causation,  an  analysis  248  of  Llorence’s  critical  and  other- 
wise comprehensive  presentation  of  this  subject  from  the 
conventional  standpoint  may  be  useful.  Llorence  defines 
industrial  fatigue  as  “a  diminution  of  working  capacity 
caused  by  length  or  intensity  of  some  activity  in  ‘a  gainful 
occupation,’  ” and  he  rightly  insists  249  that  in  fatigue 
studies  we  must  show,  first,  the  fact  of  a definite  diminu- 
tion of  working  capacity , and,  second,  associate  the  dim- 
inution “with  the  fact  of  a definite  increase  in  the  length 
or  intensity  of  activity. ” This  expresses  a sound  prin- 
ciple, but  would  be  more  correctly  stated : “associate  the 
diminution  with  a certain  degree  or  duration  of  activity,” 
as  fatigue  might  still  exist  under  certain  conditions  even 
though  hours  be  shortened  and  labour  lightened. 

If  these  principles  were  logically  observed  in  fatigue 
investigations  and  in  the  interpretation  of  the  evidence, 
the  subject  would  not  now  be  so  obscured  by  the  total 
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neglect  to  evaluate  the  factors  contributing  to  fatigue  other 
than  “intensity  or  duration  of  labour.” 

Florence  lists  the  following  industrial  conditions  that 
are  related  to  fatigue  and  its  prevention : 250 


Schedule  of  Industrial  Conditions 

I.  Length  and  intensity  of  activity. 

II.  Factory  conditions:  Hygiene  and  employment  manage- 
ment. 

A.  Physical : Time  and  place  of  work. 

1.  Air:  Temperature  and  humidity;  ventilation  and 

room  space ; dust  and  fumes,  exhaust  systems ; 
smell. 

2.  Light:  Volume,  concentration,  glare. 

3.  Noise:  Volume,  irregularity,  vibration. 

4.  Accident  hazards:  Safety  devices;  first  aid. 

5.  Feeding:  Sale  of  food;  equipment;  service. 

6.  Sanitation:  Drinking  water;  rest  rooms;  baths. 

B.  Social  and  economic. 

1.  Flow  of  work.  Depressions  and  rush  orders; 

routing. 

2.  Creation  of  staff.  Appointment  and  dismissal. 

Permanency  of  tenure.  Unemployment.  In- 
struction and  supervision. 

3.  Maintenance  of  production. 

Incentives:  Natural  interest  in  work.  Scale, 
method  and  assurance  of  wage  payment.  Dis- 
cipline. 

III.  Nature  of  the  work. 

IV.  Type  of  workers. 

A.  Sex,  age,  race. 

B.  Experience.  Date  of  entering  industry  and  fac- 

tory. Former  occupations. 

C.  Habits  and  home  conditions. 

1.  The  amount  and  use  of  earnings.  Thrift. 

Food : Diet  and  time  of  meals. 
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Stimulants:  Alcohol  and  tobacco. 

Sleep  and  Recreation : House  accommodation 
and  hygiene. 

Support  of  dependents. 

2.  Method  and  length  of  transit  from  home  to  work. 

3.  Duties  outside  factory  (housework  of  women, 

etc.). 

4.  Sexual  and  family  relations. 

D.  Point  of  view  (“animus”) . Trade-unionism,  pat- 
riotism. 

Economic  self-interest,  herd  instinct,  etc.,  general 
intelligence. 

It  is  notable  that  under  ‘‘Type  of  Workers,”  age,  race* 
sex,  habits,  mental  state  and  other  personal  items  arq 
listed,  but  no  mention  is  made  of  physical  condition,  pres- 
ence or  absence  of  such  conditions  as  physical  defects, 
infections,  low  blood  pressure,  endocrine  imbalance,  de- 
fective vision,  defective  hearing,  constipation,  poor  nutri- 
tion and  anaemia. 

In  proceeding  to  discuss  the  fatigue  question,  Florence 
lists  the  following  subjects,  and  a chapter  is  devoted  to 
each.251 

A.  The  Output  Rate  per  given  period  of  time. 

B.  The  Consumption  of  Mechanical  Power  at  any  given 

moment. 

C.  The  Rate  of  Accidents  per  given  period  of  time. 

D.  The  Proportion  of  Spoiled  Work  to  Output. 

E.  The  Proportion  of  Sickness  and  Unrest  among  the  In- 

dustrial Population. 

Under  the  caption,  “The  Proportion  of  Sickness  and 
Unrest  among  the  Industrial  Population,”  the  British 
Health  of  Munition  Workers  Committee,  Memorandum 
No.  10,  is  quoted,252  “an  undue  proportion  of  sickness  in 
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any  group  of  workers  usually  represents,  among  those  not 
actually  sick,  lessened  vigour  and  activity;”  and  also,  “Sir 
James  Paget  remarks  that  ‘fatigue  has  a larger  share  in 
the  promotion  or  permission  of  disease  than  any  other 
single  causal  condition  you  can  name.’  ” 

The  discussion  is  then  carried  along  the  line  of  con- 
sidering sickness  as  the  result  rather  than  the  cause  of 
fatigue. 

Lee’s  general  attitude  is  the  same,  and  he  likewise  quotes 
Sir  James  Paget.253  There  can  be  no  doubt  but  that 
fatigue  can  lower  resistance  to  infection  and  produce  ill 
health.  But  that  existing  states  of  ill  health  are  wholly 
due  to  working  conditions  or  even  partly,  or  in  any  sense, 
due  to  working  conditions  can  only  be  determined  by  first 
excluding  other  factors  of  prime  importance  that  relate  to 
the  physical  state  of  the  worker  before  the  strain  of  work- 
ing conditions  was  imposed. 

Laboratory  studies  cannot  be  applied  to  human  activities 
unless  a due  sense  of  proportion  is  observed.  The  amount 
of  physical  exertion  represented  in  Abbott  and  Gilder- 
sleeve’s  experiment  with  rabbits,  quoted  by  Lee,254  must 
be  shown  to  be  equivalent  to  the  muscular  exertion  and 
mental  strain  represented  by  a long  working  day,  before 
its  implication  as  to  a lowering  of  resistance  to  infection 
in  man  equivalent  to  that  exhibited  by  the  rabbit  is 
accepted.  A more  correct  comparison  would  be  with  a 
rabbit  busily  engaged  in  doing  his  normal  work  with  a 
man  likewise  engaged.  It  is  probable  that  few  industrial 
workers  of  the  present  day  are  pushed  to  a length  even 
approaching  the  extremes  of  physical  exertion  represented 
by  the  experiments  in  animals,  all  of  which  emphasises  the 
need  for  human  observation  under  proper  control  and  in 
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proper  selection  of  homogeneous  groups  for  comparison, 
conditions  almost  wholly  lacking  in  fatigue  studies  to  date. 

In  the  British  report  of  the  Health  of  Munition  Work- 
ers Committee,255  fatigue  is  defined  as  “the  sum  of  the 
results  of  activities  which  show  themselves  in  diminished 
capacity  for  doing  the  work.”  This  is  a correct  definition 
of  simple  uncomplicated  fatigue,  but  that  it  is  unjustifiable 
to  apply  it  without  clarification  to  the  phenomenon  of 
falling  output  or  even  subjective  consciousness  of  fatigue, 
which  the  British  worker  aptly  describes  as  a condition 
of  being  “fair-whacked,”  is  a contention  well  supported 
by  the  Committee’s  own  statement  that  without  health 
there  is  no  energy,  and  without  energy  there  is  no 
output.256 

What,  then,  could  be  simpler  or  more  rigorously  de- 
manded in  a fatigue  study  than  to  ask : What  was  the 
original  physical  state  of  health  of  these  people  before 
they  were  tested  as  to  their  resistance,  productivity  and 
reaction  to  working  conditions?  The  Committee  fre- 
quently emphasised  the  importance  of  health  and  even  of 
medical  examination  and  the  personal  hygiene  of  the 
workers  in  special  lines ; but  throughout  the  report  and 
throughout  the  discussion  and  comments  that  have  been 
based  on  these  reports,  we  find  fatigue  presented  as  the 
great  cause  of  ill  health  and  no  adequate  emphasis  on  the 
long  range  of  physical  impairments,  many  of  them  arising 
in  infancy,  that  must  necessarily  limit  the  working 
capacity. 

If  these  defects  were  inevitable  or  irremediable,  we 
should  be  under  the  necessity  of  ignoring  them  and  con- 
sidering the  worker  as  he  stands — imperfect.  As  statistics 
have  shown  that  more  than  50  per  cent,  are  preventable  or 
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curable,  the  implication  is  obvious  as  to  the  need  for  eval- 
uating them  according  to  their  influence  on  so-called 
fatigue,  and  working  to  correct  fatigue  at  its  original 
source  rather  than  by  measures  that  compromise  with  sub- 
standard health. 

The  British  Committee  states  that  fatigue  is  measured 
by : 257 

1.  Output. 

2.  Accidents  and  spoiled  work. 

3.  Lost  time  and  staleness  (being  “fair-whacked”  or 

American  “all-in”). 

The  remedies  lie  along  the  line  of : 

1.  Observation  of  Output. 

2.  Studies  of  sickness  returns  and  lost  time. 

3.  Adjusting  hours  and  conditions  to  physiological  needs. 

4.  Food,  rest  and  recreation. 

This  obviously  fails  to  include  the  fundamental  measure 
we  have  stressed. 

In  contrast  to  the  report  of  the  Committee  on  the 
Health  of  Munition  Workers,  we  have  that  of  the  British 
National  Service  Board  258  in  charge  of  the  physical  exam- 
inations for  the  army.  The  unanimous  opinion  of  the 
boards  presented  by  the  committee  is  to  the  effect  that  the 
low  physical  standards  found  were  chiefly  due  to  faulty 
rearing,  to  neglect  of  preventable  physical  deficiencies  and 
not  per  se  to  working  conditions  or  even  to  poverty. 

We  have  previously  referred  to  the  physical  conditions 
revealed  by  the  British  examinations,  and  these  are  ample 
to  account  for  lowered  working  capacity.  But  there  is 
nothing  in  the  facts  revealed  to  justify  the  opinion  that  a 
mere  shortening  of  the  working  day  and  lightening  of 


274 


HEALTH  BUILDING 


labour  will  correct  the  original,  underlying  physical  defi- 
ciencies. Many  of  these  defective  people  would  no  doubt 
be  immediately  relieved  and  benefited  by  shorter  working 
hours  and  lighter  work,  but  the  upbuilding  of  the  health 
of  the  British  nation  requires  much  more  than  regulation 
of  working  hours  or  even  improvement  of  working  and 
social  conditions.  The  individual  must  be  better  taught 
how  to  live  and  build  up  a strong  body,  fret  from  defects, 
competent  to  do  a full  day’s  work,  and  holding  something 
in  reserve  for  emergencies. 

The  influence  of  the  original  physical  state  of  the 
worker  on  the  sickness  rate  is  well  shown  by  Dr.  R.  S. 
Quinby  7 in  the  following  table : 

Statistics  of  Absenteeism  Due  to  Sickness  and  Accident:  By 


Physical  Examination  Classification 

Days  Lost  per  Employee  on  Account  of 


Physical 

Examination 

Total  Sickness 
and  Accident 

Sickness 

Ind.  Accident 

Non-Ind. 

Accident 

Classification 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Class  1 . . . . 

4.67 

7-37 

4.25 

7.07 

0.25 

O.09 

0.l6 

0.2  I| 

Class  2 

5-27 

10.72 

4.51 

10.31 

0-59 

O.II 

0.l6 

0.30 

Class  3.... 

6.23 

11.92 

5-59 

II. 12 

O.44 

0.80 

0.21  .... 

The  classifications  were  based  on  physical  examination 
for  employment  and  periodic  physical  examination  and 
were  as  follows : 

Class  i.  Persons  physically  fit  for  any  employment, 
showing  no  physical  defects  of  consequence. 

Class  2.  Persons  physically  fit  for  any  employment, 
but  showing  minor  physical  defects. 

Class  3.  Persons  showing  subnormal  conditions  due  to 
some  grosser  physical  defects,  and  only  em- 
ployed in  specified  occupations. 

Gilbreth,259  presenting  the  mechanical  viewpoint 
states  that  in  a fatigue  survey  the  most  important  data  are 
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those  which  have  to  do  with  lighting,  glare  and  reflection, 
alternate  sitting  and  standing,  dark  coloured  walls,  types 
of  chairs  used  and  similar  influences.  To  such  influences 
he  ventures  to  ascribe  a loss  in  productivity  of  20  cents 
per  worker  for  each  and  every  working  day.  This  would 
mean  a loss  of  $60  per  annum  for  each  worker,  or  about 
$2,500,000,000  per  annum  for  the  entire  working  popula- 
tion. Further  proof  is  required  to  support  such  figures ; 
but  if  50  per  cent,  of  such  saving  from  the  correction  of 
mechanical  environmental  defects  is  possible,  what  value 
shall  we  attach  to  a critical  physical  examination  that 
reveals  that  more  than  50  per  cent,  of  the  working  popu- 
lation with  defective  vision  requiring  correction?31  How 
much  fatigue  can  we  prevent  by  such  correction  as  com- 
pared to  the  comparatively  trivial  influence  of  environ- 
mental factors? 

We  would  say  that  in  a survey  of  fatigue  it  is  first 
necessary  to  inquire: 

Does  the  output  fall  because  the  worker  is  tired  or 
because  he  is  physically  deficient? 

Is  the  worker  ill  because  he  is  tired  or  tired  because  he 
is  ill  ? 

Inasmuch  as  physical  examinations  have  shown  that 
more  than  50  per  cent,  of  any  group  of  industrial  workers 
show  either  disease  conditions  or  sub-standard  physical 
states  that  require  medical  attention,260  this  enormous  fac- 
tor which  has  been  practically  ignored  in  fatigue  studies 
is  entitled  to  first  instead  of  last  place.  Comparisons  of 
the  productivity  of  six,  eight  and  ten  hour  plants  do  not 
give  real  testimony  as  to  the  optimal  working  day  in  any 
industry  unless  we  know  how  many  in  the  group  are 
affected  by  preventable  or  curable  conditions,  such  as : 
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Infected  teeth,  infected  tonsils,  constipation,  faulty  diet 
and  mental  poison  such  as  home  worries,  suppressed  or 
thwarted  emotions  or  aspirations,  conditions  which  may 
well  have,  and  probably  do  have  far  more  influence  on 
working  capacity  than  mechanical  environmental  influ- 
ences— even  hard  work  and  long  hours — unless  carried  to 
irrational  extremes. 

In  a recent  report  by  Vernon261  an  attempt  is  made  to 
distinguish  between  the  factor  of  fatigue  per  se  and  other 
environmental  factors,  such  as  exposure  while  in  a state 
of  perspiration  and  other  careless  habits  while  at  work. 
An  excess  of  rheumatism  and  respiratory  troubles  are  re- 
lated to  such  causes  rather  than  to  fatigue.  There  is 
failure  in  this  discussion,  however,  to  consider  the  influ- 
ence of  original  physical  defects  or  infection,  such  as  in- 
fected teeth,  tonsils,  etc.,  as  factors  in  lowering  resistance 
to  fatigue,  morbidity  and  mortality  in  the  occupations 
studied.  There  is  implied  recognition  of  this  principle, 
however,  in  the  general  conclusions  drawn,  as  follows : 

The  data  as  a whole  appear  to  indicate  that  in  men  of  good 
physique  the  fatigue  of  heavy  work  has,  as  a rule,  but  little 
direct  effect  on  sickness  and  longevity. 

He  adds: 

At  the  time  these  observations  were  made,  many  of  the 
steel  melters,  rolling-mill  men  and  blast  furnace  men  were 
on  a twelve-hour  day,  while  the  puddlers  were  usually  on  an 
eleven-hour  day. 

No  one  can  question  the  desirability  of  avoiding  a 
working  day  of  such  length  that  it  excludes  opportunity 
for  proper  relaxation  and  rest. 

But,  it  is  more  important  that  we  rear  a strong  and 
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virile  race,  capable  of  working  beyond  the  average  re- 
quirement, rather  than  to  so  adjust  the  environment  and 
working  requirement  that  they  shall  conform  to  the  ne- 
cessities of  a working  population  physically  below  par  and 
encouraged  by  such  measures  to  remain  below  par. 

There  is  also  need  to  combat  the  notion  that  work  in 
itself  is  a curse  and  that  the  lighter  the  work  the  happier 
the  nation. 

In  connection  with  Sir  James  Paget’s  statement,253 
“You  will  find  fatigue  has  a larger  share  in  the  trans- 
mission of  disease  than  any  other  single  cause  that  you 
can  name,”  we  may  say,  if  a man  is  neither  infected  nor 
poisoned  nor  lowered  in  his  resistance  by  faulty  personal 
hygiene  it  is  questionable  whether  in  an  ordinary  working 
day  fatigue  can  really  do  anything  but  make  rest  a wel- 
come luxury. 

Professor  F.  S.  Lee,262  in  answering  a query  as  to  the 
possible  influence  of  sub-standard  health  conditions  in  the 
causation  of  fatigue  and  the  separation  of  this  influence 
from  other  factors  and  its  evaluation,  put  the  matter 
squarely  when  he  said : “This  is  a great  gap  in  these 
investigations  yet  to  be  filled.” 

In  contrast  to  the  syndrome  of  industrial  fatigue  we 
have  the  syndrome  of  unemployment.  Dr.  Wade 
Wright  263  has  described  a condition  noted  at  the  Massa- 
chusetts General  Hospital  during  the  periods  of  unem- 
ployment, which  could  properly  be  so  characterised. 

Apparently  able-bodied  men  would  come  to  his  clinic 
complaining  of  vague  digestive  disturbances — headache 
and  other  conditions  apparently  of  a functional  type — 
and  these  men  were  often  accompanied  by  their  wives 
who  endeavoured  to  assist  in  explaining  the  patient’s  con- 
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dition.  These  cases  were  so  numerous  that  they  were 
critically  followed  up,  and  their  relationship  to  unem- 
ployment fairly  established  and  psychiatric  consultation 
enlisted  in  analysing  the  symptoms.  It  was  definitely  con- 
cluded that  they  were  a distinct  class  created  by  the  con- 
ditions of  unemployment  and  analogous  to  psycho-neu- 
rotic types  that  had  been  observed  during  the  war  when 
men  were  rendered  idle  through  hospitalisation  or  other 
circumstances,  and  that  idleness  was  the  evident  root 
cause  of  the  psycho-neurosis.  It  is  recognised  by  special- 
ists in  this  field  that  normal  productive  occupation  suffi- 
cient to  make  a full  call  on  the  powers  of  the  individual 
is  the  most  effective  means  either  of  prevention  or  of 
cure.264 

In  discussing  this  matter  of  fatigue  with  certain  physiolo- 
gists to  whom  the  manuscript  was  submitted,  a slight  difficulty 
in  making  clear  the  underlying  principle  of  this  argument 
was  noted,  and  the  following  discussion  may  prove  helpful  in 
meeting  certain  objections  and  criticisms  that  were  raised: 

The  main  contention  in  this  argument  is  that  fatigue  is  a 
problem  in  pathology  as  well  as  physiology;  that  the  patho- 
logical factors  causing  fatigue  have  not  been  given  due  con- 
sideration in  previous  investigations ; that  these  factors  should 
be  accorded  adequate  consideration  in  future  researches,  lest 
false  standards  with  regard  to  the  optimal  working  day  be 
set  up  for  the  working  population  and  a compromise  made 
with  sub-normal  health  conditions.  Now  that  there  is  such  a 
flood  of  light  being  thrown  on  the  underlying  condition  of 
industrial  workers,  it  is  necessary  to  establish  balance  in 
fatigue  investigations  and  take  account  of  the  enormous 
pathological  factors  that  have  heretofore  been  wholly  ignored. 
To  bring  out  clearly  the  principles  involved,  the  following 
extreme  illustration  may  be  serviceable : 

Referring  again  to  the  comparison  of  an  eight-hour  plant 
with  a ten-hour  plant,  let  us  assume  that  all  the  individuals 
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in  each  group  are  tuberculous.  It  is  quite  conceivable  that 
the  workers  in  the  eight-hour  plant,  or  even  the  workers  in 
a four-hour  plant,  would  in  the  long  run  give  a better  account 
of  themselves  than  the  workers  in  the  ten-hour  plant.  But  it 
would  be  very  unfortunate  to  proceed  from  such  an  expe- 
rience to  draw  the  conclusion  that  an  eight-hour  day  or  a 
four-hour  day  would  be  the  optimal  working  period  for  a 
reasonably  healthy  subject.  The  shortening  of  the  hours  of 
labour  has  not  constituted  a fundamental  correction.  It  is 
merely  a surface  correction  that  does  not  strike  at  the  root 
of  the  trouble.  A working  population  in  which  there  is  a 
large  percentage  of  focal  infection,  constipation,  uncorrected 
visual  deficiency,  flat-foot,  sub-nutrition  and  the  like,  is  dif- 
ferent in  degree  but  not  in  kind  from  a population  that  is 
tuberculous.  It  is  quite  conceivable  that  if  the  workers  in  the 
eight-hour  plant  and  in  the  ten-hour  plant  have  their  physi- 
cal deficiencies  corrected  to  a reasonable  extent,  there  would 
be  no  difference  whatever  in  the  efficiency  or  rate  of  pro- 
ductivity in  the  two  plants;  and  until  these  physical  factors 
and  original  physical  states  of  the  workers  have  been  ascer- 
tained and  their  influence  investigated,  it  is  scientifically 
incorrect  to  explain  any  recorded  improved  efficiency  in  an 
eight-hour  plant  as  compared  to  a ten-hour  plant,  wholly  on 
the  ground  of  shortened  hours  of  labour  or  the  labour-saving 
devices  in  the  plant.  The  greatest  danger  in  such  a misin- 
terpretation lies  in  the  fact  that  false  standards  will  be  set 
up  for  those  in  a sound  condition  of  health  and  a compromise 
made  with  sub-normal  health  conditions,  most  of  which  can 
be  corrected  or,  at  least,  mitigated.  To  put  it  more  tersely, 
the  threshold  for  fatigue  is  lowered  in  the  sub-standard  in- 
dividual. The  mere  psychological  effect  on  such  an  individual 
of  a ten-hour  day  may  impair  his  rate  of  production  through- 
out the  day,  and  it  is  easily  understood  how  his  work  in  the 
latter  hours  of  the  day  might  be  negligible.  There  are  no 
studies  thus  far  made  that  reveal  the  threshold  for  fatigue  in 
a working  group  that  is  reasonably  free  from  physical  defects. 

The  eight-hour  day  may  prove  to  be  the  optimal  day  for 
the  average  worker  on  the  broad  ground  of  social  welfare  and 
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happiness,  but  it  should  not  be  fixed  as  the  limit  of  normal 
healthful  labour  without  adequate  supporting  scientific  evi- 
dence. 


NIGHT  WORK 

In  night  work  the  disturbance  of  normal  rhythm  is  such 
that  true  fatigue  is  more  quickly  reached.  It  is  ques- 
tionable whether  even  a sound  and  healthy  organism  can 
become  fully  adjusted  to  permanent  night  work.  There 
is  a normal  range  of  body  temperature  which  is  not  ma- 
terially altered  by  activity  maintained  at  night.  The  low 
body  temperature  reached  at  night  expresses  a certain 
rhythm  apart  from  activity,  a fixed  cell  habit,  and  it 
seems  evident  that  the  night  worker  is  compelled  to  spur 
to  full  activity  a body  that  is  adjusted  to  rest.  The 
failure  to  establish  a new  temperature  rhythm  even  by 
adequate  rest  in  the  daytime  suggests  the  futility  of  at- 
tempting to  place  night  work  on  the  same  hourly  schedule 
as  day  labour  and  expect  equivalent  returns.265 

The  careful  laboratory  experiments  of  Benedict  brought 
no  inversion  of  the  body  temperature  in  men  who  were 
sleeping  during  the  day  and  working  at  night ; though  the 
curve  was  modified — sleep  and  rest  during  the  day  low- 
ered the  temperature,  but  work  at  night  did  not  appreci- 
ably raise  it. 

Certain  other  observations  indicate  temperature  adjust- 
ments to  a reversal  of  the  daily  rhythm.  It  would  appear 
that  the  carefully  checked  laboratory  experiments  of  Bene- 
dict would  reflect  more  accurately  the  actual  physiological 
conditions  in  man. 

The  experiments  of  Galbraith  and  Simpson  266  have 
shown  that  the  temperature  rhythm  of  monkeys  may  be 
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completely  inverted  by  inverting  the  routine,  sleeping 
in  the  day  and  active  at  night. 

The  observations  of  Lindhard,267  medical  officer  of  the 
Danish  Arctic  Expedition  of  1906-1908,  “pointed  to  the 
reversal  of  rhythm”  in  all  temperature  curves,  when,  by 
changing  the  hour  of  lighting  the  lamps,  the  day  and 
night  of  the  Polar  night  were  reversed.  Under  such  cir- 
cumstances, the  external  changes  in  temperature  are 
slight. 

Gibson  268  found,  by  travelling  half  round  the  world, 
that  the  rhythm  of  body  temperature  was  dependent  upon 
solar  time.  Johansson  269  shows  a close  connection  be- 
tween the  diurnal  variations  and  carbon  dioxid  excretions 
— the  temperature  rises  with  an  increase  of  carbon  dioxid 
production. 

The  British  Health  of  Munitions  Workers  Commit- 
tee,267 in  commenting  upon  these  various  investigations, 
states  that  “a  necessary  condition  to  change  of  the  tem- 
perature rhythm  is  that  the  workers  must  either  be  en- 
dowed with  more  than  common  powers  of  self-control,  to 
enable  them  to  surmount  the  temptation  to  make  the  most 
of  both  worlds,  or  must  live  under  strict  discipline.  The 
evidence  collected  by  the  Committee’s  investigators  places 
many  permanent  night  workers,  whether  judged  by  the 
test  of  output  or  of  lost  time,  in  an  unfavourable  light 
in  comparison  with  day  workers.  * * * 

If,  as  the  balance  of  testimony  indicates,  fatigue  arises 
in  the  central  nervous  system,  it  is  easy  to  understand 
how  night  work  of  comparatively  short  duration  can  pro- 
duce it  and  react  on  the  physical  state  of  the  worker.  In 
investigations  of  the  night  shift  workers  in  a large  indus- 
trial concern,  the  Life  Extension  Institute  reported  the 
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following  prominent  complaints  that  were  more  prevalent 
among  night  workers  than  in  the  average  force.270 

1.  Digestive  disturbances  associated  with  irregular  eating 

habits. 

2.  Constipation. 

3.  Loss  of  appetite  following  change  of  shift. 

4.  Interrupted  and  insufficient  sleep. 

5.  Excessive  use  of  tobacco. 

Much  of  the  lowered  health  conditions  as  compared  to 
day  workers  resulted  from  an  irregular  routine.  The 
time  allowance  for  sleep  was  partially  utilised  for  other 
purposes.  Sleep  was  often  interrupted  by  heavy  mid-day 
meal.  The  night  shift  of  8 to  4 was  regarded  by  the 
men  as  less  objectionable.  It  is  worthy  of  note  that  in 
some  instances  where  digestive  troubles  were  ascribed  to 
the  night  work,  other  obvious  causes  were  found,  such  as 
defective  teeth  or  faulty  diet.  The  possible  excessive 
use  of  coffee  among  night  workers  is  a matter  that  is 
worthy  of  further  investigation. 

There  seems  ample  warrant  for  shortening  the  night 
shift  271-  272  since  it  is  apparent  that  a full  time  night 
shift  does  not  give  full  returns,  and  the  extra  rest  and 
time  for  recreation  and  meals  afforded  by  cutting  down 
the  night  shift  would  go  far  to  correct  the  adverse  nervous 
influence  of  the  disturbed  early  rhythm  and  no  doubt  in- 
crease rather  than  decrease  the  quality  and  quantity  of 
the  work. 

In  the  last  hour  of  the  night  shift,273  according  to  the 
investigations  of  the  U.  S.  Public  Health  Service,  there 
is  a marked  fall  in  the  output  after  4:00  a.  m.,  and  in  the 
last  hour  the  output  is  negligible.  Here  again,  however, 
we  must  allow  for  original  sub-standard  physical  states 
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in  interpreting  the  performance  of  night  workers.  No 
doubt  the  resistance  of  men  fundamentally  vigorous  will 
enable  them  to  give  a higher  return  for  night  labour  than 
is  commonly  observed,  but  night  labour  is  essentially 
abnormal  and  must  eventually  produce  ill  effects  even  in 
the  most  resistant.  It  is  a problem  for  industry  to  meet 
as  best  it  can  by  limiting  the  hours  and  making  every 
effort  to  assist  the  night  worker  to  protect  his  health  and 
compensate  for  the  sacrifice  of  a normal  daily  rhythm. 

OVERTIME 

Much  that  has  been  stated  regarding  night  work  applies 
to  overtime.  While  drastic  and  unvarying  rules  cannot 
be  laid  down  applying  to  all  occupations  and  individuals, 
the  general  principle  that  overtime  is  economically  costly, 
as  well  as  physiologically  injurious,  is  now  pretty  gen- 
erally accepted  by  employers  of  labour. 

Emergencies  arise  when  overtime  work  seems  impera- 
tive, but  it  should  be  regarded  as  a purely  emergency 
measure  no  matter  how  willing  employees  may  be  to  work 
overtime  and  make  extra  money.  Their  health  on  the 
average  will  surely  be  affected  and,  in  the  long  run,  the 
regular  service  proportionately  less  efficient.  As  in  night 
work,  a body  and  mind  adjusted  to  a certain  rhythm  of 
action  are  required  to  combat  this  rhythm,  but  in  over- 
time work  there  is  not  the  mitigating  factor  of  rest  and 
sleep.  The  cutting  out  of  the  recuperative  influences  of 
rest  and  recreation,  combined  with  this  urging  of  a body 
and  mind  that  are  rhythmically  timed  to  lower  activity 
and  lower  temperature,  will  produce  true  fatigue. 

Ability  to  do  a certain  amount  of  overtime,  without 
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permanently  lowering  the  condition  of  health,  depends  on 
the  original  state  of  health  and  resistance  of  the  worker. 
But  overtime  for  the  mass  of  workers  may  be  considered 
as  economically  wasteful  as  well  as  contrary  to  the  in- 
terests of  society. 

Industrial  Fatigue  Among  Women . The  following 
table  from  the  statistics  of  the  local  sickness  rate  of  Leip- 
sic  shows  the  relative  sickness  rates  among  women  as  com- 
pared to  men : 274 

Cases  of  Sickness  per 
100  Persons 


Age  Group 

Men 

Women 

Under  15  years 

38-0 

29.0 

iS-20  

37-6 

36.4 

20-25  

36.3 

42.1 

25-35  

38.0 

50.2 

35-45  

44-3 

55-3 

45-55  

51-7 

54-3 

55-65  

54-o 

65-75  

757 

66.6 

There  is  marked  excess  of  morbidity  among  women  as 
compared  to  men  between  the  ages  of  20  to  25.  At  other 
age  periods  the  rates  are  lower. 

The  Mutual  Aid  Association  of  Silk  Workers  at  Lyons 
reports  a sickness  rate  among  women  twice  that  among 
men. 

In  1914,  the  United  States  Public  Health  Service  in- 
vestigated the  sickness  rate  among  16,000  employees  in 
the  federal  departments  in  Washington.275.  The  average 
time  lost  among  men  was  4.82  per  cent,  and  among  wo- 
men 4.90  per  cent. 

In  the  Hood  Rubber  Company,  where  35  per  cent,  of 
the  employees  were  women,  Dr.  Quinby  7 reports,  on  an 
experience  extending  over  28  months,  the  following  mor- 
bidity and  accident  record : 
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Absenteeism  Due  to  Sickness  and  Accident  by  Age  Groups 


Days  Lost  per  Employee  on  Account  of 


Total  Sickness 
and  Accident 

Sickness 

Ind.  Accident 

Non-Ind. 

Accident 

Age  Groups  Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

10-20  years..  4.27 

6.80 

3-71 

6.53 

O.25 

0.12 

0.31 

0.I4 

20-30  “ ..  4.26 

3-64 

3-90 

8-35 

0.21 

0.10 

0.15 

0.19 

30-40  “ . . 4.24 

11.47 

371 

10.95 

0-37 

0.10 

0.15 

043 

40-50  1 ..  5-84 
50-60  m .<  8.35 

10-35 

5.06 

965 

0.63 

0-57 

0.15 

0.13 

15.67 

7-34 

9.63 

0.68 

0.00 

0-33 

6.03 

60-70  “ . . 10.25 

II. II 

8.42 

II. II 

0.48 

0.00 

I.36 

0.00 

70  and  over..  18.56 

0.00 

1772 

0.00 

0.83 

0.00 

0.00 

0.00 

Total. . . . 5.00 

8.73 

443 

8.35 

0.37 

0.12 

0.20 

0.2  7 

This  experience  is  consistent  with  other  records  show- 
ing a much  higher  absentee  rate  for  sickness  among  women 
than  among  men,  but  it  is  notable  that  the  accident  rate  is 
lower. 

There  seems  to  be  no  evidence  indicating  that  this  high 
sickness  rate  has  to  do  with  childbearing  or  the  menstrual 
function.  Physiological  tests  have  not  demonstrated  any 
definitely  lower  working  capacity  of  a periodic  type.  It 
would  appear,  however,  that  women  have  less  underlying 
resistance  to  the  strain  of  industrial  work.276,  277 1 278, 279 

In  examinations  made  by  the  Life  Extension  Institute 
the  percentage  of  advanced  serious  disease  among  women 
in  commercial  life  was  lower,  but  the  proportion  of  mod- 
erate physical  defects  such  as  those  of  vision,  teeth,  ton- 
sils, etc.,  faulty  posture  and  physical  deficiency,  was 
greater  than  among  men.  The  lower  percentage  of  ad- 
vanced organic  disease  was  doubtless  due  to  the  lower 
average  age  and  also  to  the  lower  percentage  of  venereal 
infection.  In  considering  fatigue  among  women,  the 
same  principles  apply  that  have  been  emphasised  in  this 
report,  namely,  there  must  be  a thorough  search  for 
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physical  defects  and  impaired  physical  states  before  final 
conclusions  can  be  made  with  any  accuracy  as  to  the  re- 
sistance of  normal  women  to  industrial  strain.  There 
would  seem  to  be  good  evidence,  however,  for  safeguard- 
ing the  women  in  industry  from  anything  approaching 
abnormal  strain,  such  as  long  hours,  unhygienic  sur- 
roundings or  excessively  heavy  manual  labour.  S^nce  the 
consensus  of  opinion  localises  the  origin  of  fatigue  in  the 
central  nervous  system,  the  fact  that  women  are  emotion- 
ally less  stable  than  men  is  the  possible  explanation  of  the 
fact  that  they  more  readily  accumulate  fatigue.  The 
importance  of  rest  periods,  therefore,  in  every  industry 
where  these  are  compatible  with  the  nature  of  the  work 
should  be  borne  in  mind  in  the  supervision  of  women 
workers. 

It  is  quite  important  that,  as  Lee  suggests,280  a closer 
study  be  made  of  the  adaptability  of  women  to  industrial 
work ; but  unless  such  a study  includes  a study  of  their 
original  physical  states  apart  from  the  apparent  influence 
of  their  working  conditions,  erroneous  conclusions  are 
likely  to  be  drawn  as  in  the  case  of  men,  which  will  oper- 
ate to  retard  constructive  upbuilding  measures  that  are  of 
even  more  importance  than  the  mere  lightening  of  labour. 


CHAPTER  XII 


THE  PROBLEM  OF  ECONOMIC  LOSS  AND 
WASTE  IN  INDUSTRY  ARISING  FROM 
EYE  INJURIES,  SUB-NORMAL  VISION 
AND  FAULTY  ILLUMINATION 

I.  HAZARDS 

Accidents  to  Eyes — Industrial  Loss. — There  is  still 
appreciable  loss  to  industry  through  preventable  accidents 
resulting  in  injury  to  the  eye. 

The  Industrial  Commission  of  Pennsylvania  reported 
that  last  year  (1920)  18  persons  lost  both  eyes  in  indus- 
trial accidents,  the  compensation  totalling  $63,731.00;  652 
workmen  lost  one  eye,  the  compensation  totalling  $826,- 
674.00. 281 

In  the  United  States  the  total  number  of  industrial  blind 
is  approximately  15,000,  or  13.5  per  cent,  of  the  total 
blind  population;  this  type  of  injury  being  the  leading 
causative  factor  of  blindness.  Some  rather  interesting 
estimates  of  the  cost  of  maintaining  these  blind  artisans 
have  been  compiled,  but  actual  economic  loss  cannot  pos- 
sibly be  estimated.  Certainly  the  personal  loss  from  blind- 
ness is  far  greater  to  the  individual  than  from  other  kinds 
of  defects.  The  eye  was  involved  in  10.6  per  cent,  of  all 
permanently  disabling  accidents.282  Very  complete  tables 
indicating  the  causes  of  accidents  to  the  eye  are  given  by 
Harry  Best  in  “The  Blind.”  283  Statistics  as  to  number, 
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severity  and  time-loss  are,  however,  quite  unsatisfactory 
owing  to  the  irregularity  in  the  reporting  that  still  exists, 
in  spite  of  uniform  forms  recommended  and  urged,  but 
are  complete  enough  to  demonstrate  that  the  continuing 
sacrifice  is  very  large. 

Effectiveness  of  Protective  Methods. — Present  pro- 
tective methods  as  applied  in  large  plants  have  effected  a 
great  reduction  in  injuries.  The  Commonwealth  Steel 
Company  of  St.  Louis,  Missouri,  reports : 284 

We  started  accident  prevention  in  1912.  Part  of  our  work 
is  very  hazardous  to  the  eye  as  it  involves  the  chipping  of 
steel  castings  by  means  of  pneumatic  hammers,  consequently 
in  this  department  there  are  a great  many  flying  chips.  Up 
until  1912  it  was  no  unusual  thing  for  us  to  have  men  injure 
their  eyes  and  even  have  their  eyes  put  out  by  these  flying 
chips.  When  we  started  our  Safety  Work  in  1912  we  made  it 
a rule  that  every  man  in  this  department  should  be  provided 
with  goggles  and  compelled  to  wear  them,  also  in  any  other 
department  in  the  plant  where  there  was  any  chipping  or 
grinding  to  be  done.  We  have  had  wonderful  results  since 
that  time,  not  having  an  eye  lost  in  our  shop  in  any  of  these 
departments. 

We  had  considerable  trouble  at  first  in  getting  the  men  to 
wear  the  goggles,  even  having  to  discharge  a few  men  who 
refused  to  do  so ; but  in  showing  the  men  the  advantages 
they  had  in  wearing  the  goggles  the  large  majority  were 
glad  to  have  them  and  wear  them.  We  have  had  hundreds 
of  goggles  broken  from  flying  chips,  and  have  had  a good 
many  cases  where  particles  of  glass  flew  into  men’s  eyes, 
but  these  cases  do  not  result  in  any  serious  condition,  for  the 
men  come  immediately  to  the  dispensary  to  have  the  particles 
removed. 

We  are  now  using  laminated  lenses  which  even  does  away 
with  the  particles  of  glass  getting  into  the  eye,  as  the  lenses 
are  made  in  two  parts  with  a strip  of  celluloid  between  them, 
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making  them  non-shatterable.  We  even  go  further  than  this 
and  provide  special  lenses  in  goggles  for  men  whose  eyesight 
is  not  normal.  We  also  have  physical  examination  of  our 
men,  and  when  a man  has  only  one  eye  or  his  eyesight  is 
failing,  we  do  not  allow  him  to  work  in  those  departments 
where  there  is  danger  of  having  his  eye  put  out  by  flying 
chips. 

The  National  Safety  Council  reports  as  to  the  experi- 
ence of  the  American  Car  & Foundry  Company,  as  fol- 
lows : 285 

Will  you  please  note  that  there  is  at  least  75  per  cent,  to 
80  per  cent,  reduction  in  eye  accidents  where  goggles  are  in 
use  in  a plant?  The  per  cent,  of  reduction  would  un- 
doubtedly be  much  higher  if  the  men  would  wear  the  goggles 
more  conscientiously. 

“The  American  Car  & Foundry  Company  has  proven  that 
the  use  of  goggles  has  reduced  accidents  in  their  plant  75  per 
cent.  It  is  argued  by  some  that  the  wearing  of  goggles  in 
the  event  of  accident  only  jeopardises  sight  the  more,  on 
account  of  the  liability  of  injury  to  the  eyes  from  the  broken 
glass  of  the  goggles.  As  a matter  of  fact,  however,  this 
apparent  danger  is  without  foundation,  as  may  be  judged  by 
the  following  evidence : There  has  not  been  a single  case  of 
injury  to  the  eyes  from  broken  glass  since  goggles  were  in- 
troduced into  the  shops  of  the  New  York  Central  Railroad. 
The  American  Steel  Foundries  Company  collected  94  pairs 
of  goggles,  all  with  lenses  broken  from  flying  chips  of  steel 
from  their  works  during  a period  of  three  months,  and  in 
every  case  the  eyes  had  escaped  injury.  Had  the  goggles 
not  been  worn,  some  of  the  eyes  at  least  would  have  been  lost. 
In  another  large  steel  foundry  where  spectacles  had  been 
worn  since  1911,  48  pairs  of  goggles  were  collected  in  one 
month  with  lenses  broken  by  flying  pieces  of  steel;  297  pairs 
were  gathered  among  the  several  foundries  covering  a period 
of  six  months.  During  this  entire  period  not  one  serious  eye 
accident  occurred.”  286 


290 


HEALTH  BUILDING 


The  Union  Pacific  Railroad  Company  reports  on  the  use 
of  goggles  as  follows : 287 

Our  employees  are  now  all  required  to  wear  goggles  on 
eye  dangerous  work.  Once  in  a while  some  fellow  takes  the 
chance  and  leaves  his  goggles  upon  his  cap  and  has  an  eye 
injury  or  loses  his  sight  entirely,  but  these  cases  are  so  very 
rare  they  are  hardly  worth  mentioning.  I believe  it  would 
be  safe  to  say  we  do  not  have  over  one-fourth  of  one  per  cent. 

We  occasionally  have  a pair  of  goggles  sent  us  wherein 
the  lens  is  shattered  but  the  man’s  vision  was  not  impaired. 
There  is  absolutely  no  argument  that  can  be  put  up  against 
the  universal  use  of  wearing  goggles  in  eye  dangerous  work. 

I am  just  forwarding  to-day  a photograph  of  one  of  our 
car  repairers  who  was  nailing  siding  on  box  cars,  eyes  abso- 
lutely protected  and  unimpaired. 

Hoping  this  information  will  be  of  some  benefit  to  you  in 
prosecuting  the  universal  use  of  goggles  in  eye  dangerous 
work,  thereby  doing  a great  service  to  humanity.  . . . 

The  Bethlehem  Steel  is  very  rigid  in  demanding  that 
protection  be  complete,  supplying  goggles  according  to  a 
code  they  have  formulated  and  printed.288 

Striking  reduction  in  eye  accidents  is  shown  by  the 
following  table  from  the  American  Locomotive  Com- 
pany : 289 
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In  the  American  Steel  Foundries  the  proportion  has 
been  reduced  85  per  cent.290 

Basing  judgment  on  the  experiences  of  the  concerns 
making  these  and  similar  reports,  it  is  evident  that  the 
continued  loss  is  at  least  partially  preventable  and  due  to 
failure  to  apply  protective  measures,  rather  than  to  any 
fault  in  the  measures  themselves  as  they  have  been  de- 
veloped. 

Protective  Devices — Code. — All  industrial  processes  in- 
volving eye  hazards  demand  protective  measures,  the  pro- 
tector either  being  applied  to  the  machines  or  tools  or 
worn  by  the  worker.  Definite  codes  have  been  formulated 
by  some  industries  stipulating  all  occupations  in  which 
goggles  must  be  worn  and  specifying  the  type  of  goggles 
required  for  a particular  protection.  Such  codes  have 
now  been  published  by  several  of  the  states  (including 
Pennsylvania)  and  by  the  Bureau  of  Standards  at  Wash- 
ington.291 The  codes  are  very  explicit  as  to  the  best  known 
designs  and  as  to  the  manner  of  testing  any  protector  in 
question.  All  concerns  are  thus  given  an  adequate  means 
of  judging  what  protection  is  necessary. 

Dangerous  Operation. — Under  the  National  Code  the 
processes  or  operations  in  which  protection  to  the  eyes  is 
necessary  are  divided  into  nine  groups  as  follows.  No 
attempt  is  made,  however,  to  indicate  their  order  of  im- 
portance. 

Group  A.  Processes  in  which  protection  from  rela- 
tively large  flying  objects  is  required,  such  as  chipping, 
calking  and  riveting. 

In  this  group  the  danger  of  severe  damage  is  relatively 
great  as  the  penetrating  wound,  particularly  when  the 
foreign  body  remains  or  carries  with  it  infectious  material, 
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generally  destroys  or  greatly  impairs  the  eye,  and  intro- 
duces the  danger  of  inflammation  in  the  other  eye.  The 
direction  from  which  the  foreign  body  comes  is  uncer- 
tain, as  is  the  time  element  (compared  with  the  stream 
from  an  abrasion  wheel)  and  the  danger  from  fellow 
workers  is  greater  in  this  group.  Strength  of  lens,  tend- 
ency of  fragments  of  glass  to  remain  in  place  and  not  fly 
when  a lens  is  broken,  and  strength  of  side  screen,  though 
making  a goggle  heavy,  are  imperative,  and  weight  does 
not  mean  discomfort  if  adjustment  of  the  frame  is  accu- 
rate. 

Group  B.  Processes  where  protection  from  dust  and 
small  flying  particles  is  required. 

The  use  of  abrasion  wheels  gives  rise  to  a large  number 
of  relatively  less  severe  injuries.  Lighter  goggles  are  re- 
quired, but  their  constant  use  is  most  necessary. 

There  is  a steady  increase  in  the  use  of  abrasion  wheels ; 
usually  those  made  of  alundum,  carborundum,  crystolon  or 
like  products.  The  fine  particles  of  the  wheel  or  the  metal 
are  thrown  at  incredibly  high  speed  and  at  temperature 
so  high  that  they  will  fuse  into  the  glass  of  a goggle 
surface.  Damage  to  the  cornea  is  less  apt  to  be  severe, 
if  prompt,  careful  treatment  is  administered,  than  from 
injuries  in  Group  1,  but  the  frequency  of  recurrence 
often  produces  several  small  opacities  which  definitely 
impair  vision. 

Glass  plate  shields  attached  to  the  machines  are  used 
in  part.  When  a wheel  is  used  for  short  periods  by 
different  workmen,  the  shield  has  an  advantage,  but  may 
prove  unsatisfactory  because  of  rapid  clouding  from 
pitting,  grease  and  dust. 

Group  C.  Operations  where  protection  from  dust  and 
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wind  is  required,  e.g.,  automobile  driving,  locomotive  driv- 
ing and  firing. 

Locomotive  engineers  and  firemen  find  great  need  for 
shielding  their  eyes,  and  very  definite  discomfort  and  dif- 
ficulty in  wearing  goggles.  Firemen  especially  are  at  a 
disadvantage  since  they  must  turn  frequently  from  the 
fire  door  to  the  cab  window  for  observation.  It  is  im- 
portant that  the  fireman  see  clearly  and  quickly  in  looking 
ahead,  yet  his  goggles  coming  suddenly  into  cooler  air 
from  the  heat  of  the  fire  become  covered  with  a film  of 
steam,  or  sweat  from  the  fireman’s  own  exertion.  ‘‘Pen- 
ciling” the  lenses  (using  some  non-sweat  compound) 
and  wearing  a “sweat-band”  across  the  forehead  is 
of  some  help,  but  only  by  care  on  the  part  of  the 
railroads  in  supplying  the  proper  goggles  and  giving 
instructions  as  to  their  care  will  these  objections  gradu- 
ally be  overcome.  Lenses  must  be  white  and  very 
perfectly  surfaced,  with  lens  for  visual  correction  when 
needed. 

Group  D.  Processes  where  protection  from  splash- 
ing metal  is  required,  e.g.,  casting. 

The  goggles  advised  for  this  use  have  been  found  to 
resist  breakage  or  penetration  to  a remarkable  degree, 
saving  many  eyes  in  moisture  explosions  incident  to  “pour- 
ing” and  similar  work.  The  frames  must  be  highly  resis- 
tant to  heat  and  so  designed  that  molten  metal  cannot  get 
through  the  ventilator  holes. 

Group  E.  Processes  where  protection  from  gases, 
fumes  and  liquids  are  required,  e.g.,  handling  of  acids 
and  caustics,  galvanising  tanks  and  japanning. 

Group  F.  Processes  where  protection  from  an  exces- 
sive amount  of  dust  and  small  flying  particles  is  required, 
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e.g.,  sand-blasting.  Very  complete  protective  apparatus 
has  been  developed  and  is  obtainable. 

Group  G.  Operations  where  protection  is  required  from 
reflected  light  or  glare,  e.g.,  sunlight  from  roofs,  road- 
beds, water,  snow.  Lighter  tints  in  lenses  but  of  a colour 
that  will  filter  out  ultra-violet  heat  and  excessive  visible 
rays. 

Group  H . Processes  where  protection  from  injurious 
radiant  energy  with  a moderate  reduction  in  intensity  of 
the  visible  radiations  is  required,  e.g.,  oxy-acetylene  weld- 
ing and  cutting,  open  hearth,  Bessemer  furnace  work. 

Group  I.  Processes  where  protection  from  injurious 
radiant  energy  with  a large  reduction  of  the  visible  radi- 
ant energy  is  required,  e.g.,  electric  arc  welding  and  cut- 
ting. 

Goggles — Requirements  and  Standards. — The  conclu- 
sion has  been  reached  that  no  commercial  illuminant 
radiates,  for  any  working  intensity  of  illumination,  enough 
ultra-violet  energy  to  be  at  all  harmful,  provided  one 
exercises  ordinary  discretion  in  keeping  unpleasantly 
bright  visible  light  out  of  the  eyes.  Therefore,  except  for 
“trimming”  or  testing  globes  or  similar  constant  sub- 
jection, filtering  glasses  are  rarely  necessary  in  ordinary 
occupations.  The  glass  enclosing-globes  of  the  lamps  are 
sufficient  to  reduce  any  injurious  radiation  far  below  the 
danger  point.  Though  discomfort  may  arise  from  intense 
lights  in  the  range  of  vision,  no  permanent  damage  is 
likely  to  occur.292 

In  steel  making,  furnace  work  and  welding,  both  oxy- 
acetylene  and  arc,  the  use  of  coloured  lenses  is  necessary. 
The  ultra-violet  rays  even  in  this  process,  though  apt  to 
produce  little  more  than  a conjunctivitis,  can  reach  the 
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retina  of  an  unprotected  eye,  and  should  be  filtered  out.293 
The  infra-red  waves  are  present  in  such  sources  but  the 
greater  part  of  the  damage  done  by  them  to  the  tissues  is 
due  to  their  thermic  action.  The  protection  needed  in 
welding  is  from  the  ultra-violet,  intense  light  and  heat. 

Goggles  for  this  use  must  meet  these  filtration  require- 
ments and  still  permit  sufficient  vision.  The  data  pub- 
lished in  Technologic  Paper  No.  93,  U.  S.  Bureau  of 
Standards,  the  work  of  W.  W.  Coblentz  and  W.  B.  Emer- 
son, include  tables  covering  practically  all  of  the  glass  used 
in  goggles  at  the  present  day  with  the  power  of  filtration 
that  they  have  been  found  to  possess.  From  this  it  is 
possible  to  select  the  lens  best  suited  for  any  one  process. 
For  arc  welding  and  other  intense  sources  they  recom- 
mend black,  green  or  yellowish  green.  Where  more  light 
must  be  permitted  to  pass,  light  bluish  green  or  sage 
green  is  advised.  The  cobalt  blue  often  used  is  not  ef- 
fective. Most  of  the  glass  sold  under  trade  names  has 
data  readily  accessible  concerning  its  action.  “The  Bureau 
of  Standards  will  test  any  glass  submitted  to  them.”  294 

Very  definite  and  severe  tests  are  laid  down  by  the 
National  Code  for  determining  the  resistance  of  glass  to 
breakage  and  the  holding  of  the  fragments  in  the  frame 
after  breakage.  The  specifications  for  frames  are  also 
given.  Yet,  in  spite  of  this  accessible  information,  the 
knowledge  regarding  the  characteristics  of  adequate  pro- 
tection appears  to  be  definitely  limited  to  a few,  mainly 
those  responsible  in  the  larger  organisations.  The  dis- 
tribution of  such  available  information  must  be  carried 
out,  as  it  is  most  important  for  smaller  groups  of  work- 
ers to  realise  the  necessity  for  safeguarding  their  eyes 
and  to  know  the  most  certain  means  of  accomplishing  this. 


HEALTH  BUILDING 


296 

Much  of  the  distribution  will  be  the  result  of  the  activi- 
ties of  those  commercially  interested,  and  there  should 
be  some  check  on  the  advertising.  False  statements  or  the 
sale  of  goggles  under  misrepresentation  that  they  meet  all 
of  the  specified  requirements  of  the  codes,  introduces  a 
grave  menace. 

Overcoming  Objections  to  Goggles. — The  matter  of  ob- 
jections to  wearing  goggles  has  been  gone  into  many  times. 
These  have  been  largely  overcome  through  educational 
campaigns,  and  many  firms  have  developed  additional 
measures  for  enforcing  protection.  In  some  of  the  States 
laws  have  been  enacted  regarding  protection,  but  in  most 
instances  these  are  not  sufficiently  explicit  nor  are  they 
efficiently  enforced.  A reduction  in  compensation  as 
penalty  for  failure  to  take  advantage  of  all  protective 
means  has  been  suggested,  also  that  the  reduction  in  in- 
surance premium  rates  that  accompanies  improved  prac- 
tices be  emphasised,  for  the  educator  must  be  made  to 
realise  that  it  is  worth  while  to  educate,  reform  and 
enforce.  There  is,  however,  much  opportunity  to  im- 
prove the  goggles  now  in  use,  and  the  manufacturers  are 
most  active  to  this  end.  For  example,  the  range  of  vision 
with  a glass  sufficiently  small  to  give  the  needed  strength 
for  severe  hazards  is  such  as  to  make  them  objectionable 
in  certain  of  the  structural  work.295  Also,  up  to  the  pres- 
ent time,  there  has  been  a reduction  in  the  strength  inci- 
dent to  the  surfacing  of  the  glass  to  correct  for  visual 
defects.  The  careful,  exact  fitting  of  the  frames  to  facial 
contour,  on  which  depends  comfort  and  much  of  the  value, 
is  frequently  difficult  and  certainly  not  universal. 

Unavoidable  Accidents — Treatment. — With  every  effort 
to  protect  there  are  a certain  number  of  accidents  involv- 


PROBLEM  OF  ECONOMIC  LOSS-VISION  297 

ing  damage  to  the  eye  that  are  still  unavoidable.  The 
presence  or  absence  of  permanently  detrimental  results  is 
very  likely  to  depend  on  the  promptness  and  efficiency 
of  the  treatment  that  is  instituted.  Provision  for  first 
aid  treatment  must  be  close,  and  the  men  must  be  taught 
to  report  without  making  any  attempt  to  correct  the  con- 
dition themselves.  In  a number  of  the  plants,  small  for- 
eign bodies  that  can  be  removed  are  wiped  offi  with  a 
cotton  swab  moistened  with  a mild  antiseptic  solution.  If 
anything  further  is  necessary  to  dislodge  them,  or  if  injury 
has  been  done,  a sterile  dressing  is  applied,  and  the  worker 
is  sent  to  the  surgeon  at  once.  When  special  hazards 
exist,  special  measures  should  be  most  accessible,  for  it  is 
often  the  first  few  seconds  that  count  in  the  treatment. 
For  instance,  when  acids  or  caustics  are  used,  a stream 
of  water  that  may  be  turned  into  the  eye  and  bottles  of  a 
neutralising  solution  of  the  proper  strength  should  be 
kept  within  easy  reach. 

With  the  improvement  of  motor  transportation  that 
has  come  in  the  last  few  years,  efficient  surgical  care  is 
readily  accessible  in  most  locations.  Definite  relations 
should  be  established  with  the  surgeon  to  whom  cases  are 
to  be  sent,  and  a programme  for  first  aid  laid  down  by 
him  to  meet  the  individual  requirement.  Emphasis  should 
be  put  on  the  importance  of  X-ray  in  all  cases  where  there 
is  even  a remote  possibility  of  the  presence  of  an  intra- 
ocular foreign  body. 

II.  VISION 

1.  Loss  from  sub-normal,  uncorrected  vision,  and  the  fac- 

tors entering  into  this  loss. 

2.  The  results  when  visual  correction  has  been  made. 

3.  Present  practice  in  visual  correction. 
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Correction  of  Sub -Standard  Vision — Favorable  Opin- 
ions.— That  correction  of  sub-standard  vision  produces  an 
increase  in  return  that  will  pay  for  its  cost — though  no  set 
of  figures  at  hand  will  place  this  on  a dependable  mone- 
tary basis — is  the  conclusion  of  the  management  in  plants 
where  several  years  of  trial  has  provided  a basis  for 
judgment.  As  examples  of  this,  we  have  the  experiences 
of  the  Hood  Rubber  Company,  Watertown,  Massachu- 
setts ; the  Cheney  Silk  Company,  South  Manchester,  Con- 
necticut ; and  Sears-Roebuck  & Company,  Chicago. 

At  the  Hood  Rubber  Company,296  a specialist  has  been 
employed  for  three  years  on  a part-time  basis,  giving 
three  hours  a morning  almost  entirely  to  eye  examination 
and  visual  correction.  The  mechanical  work  is  carried 
out  by  a manufacturing  concern  that  sends  a representa- 
tive to  take  frame  measurements  and  adjust  delivered 
glasses,  the  company  paying  for  the  glasses  at  less  than 
usual  retail  and  charging  the  employee  the  same,  in 
weekly  payments  where  necessary ; the  entire  expense  for 
the  surgeon  being  carried  by  the  firm.  The  employee 
in  whom  a condition  of  sub-standard  vision  is  determined 
at  the  time  of  examination  for  employment  or  any  sub- 
sequent examination,  is  advised  to  avail  himself  of  this 
service,  and  most  of  them  do,  but  there  is  no  compul- 
sion and  no  exclusion  from  employment  because  of  sub- 
normal acuity.  All  employees  reporting  at  the  hospital 
complaining  of  symptoms  that  might  be  considered  as- 
thenopic  in  character  are  referred  to  the  specialist. 
The  total  number  supplied  with  glasses  was  about  1,000 
per  year.  The  opinion  as  to  results  has  been  based  on 
personal  observations  of  foremen  and  personal  comments 
of  the  employees  themselves. 
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At  the  Cheney  Silk  Company  297  and  at  Sears-Roebuck 
& Company,298  the  method  is  somewhat  different,  those 
falling  below  standard  or  complaining  of  symptoms  being 
sent  to  one  specialist  whom  they  pay  for  the  examination 
at  a very  reduced  rate,  so  arranged  because  of  the 
number  and  the  fact  that  the  companies  assure  pay- 
ment. Glasses  are  supplied  through  the  house  at  whole- 
sale or  reduced  rates,  on  the  installment  plan  where  nec- 
essary. The  time  loss  incident  to  the  examination  is  at  the 
company’s  expense,  but  this  has  been  shortened  to  a prob- 
able minimum.  Here  again  the  reports  of  foremen,  de- 
partment heads  and  industrial  workers  have  been  such  as 
to  lead  to  continuation  of  the  service. 

Measuring  Degree  and  Permanence  of  Benefit. — Ap- 
proximate valuation  figures  may  be  secured  as  further 
study  gives  more  data,  and  as  labour  conditions  become 
sufficiently  stable  that  other  factors  may  be  held  at  a sta- 
tionary level,  while  quantity  and  quality  variations  in 
production  before  and  after  correction  of  vision  may  be 
observed.  Figures  may  be  secured  either  for  numbers 
of  individuals — Dr.  Burlingame  believes  valuable  data 
can  be  better  obtained  thus — or  for  groups  in  separate 
occupations.  The  unusual  difficulty  of  maintaining  the 
other  factors  at  a stationary  level  is  emphasised  by  Dr. 
Burlingame  299  who  found  that  the  definite  improvement 
noted  in  individual  cases  was  quite  temporary,  the  period 
over  which  it  lasted  being  only  six  weeks  to  two  months, 
and  concluded  that  it  was  the  result  of  the  psychic  stimu- 
lation incident  to  the  examination,  the  supplying  of  glasses 
which  were  worn  for  the  first  time,  and  the  feeling  of 
being  watched.  Fisk  300  holds  that  though  it  may  not  be 
possible  to  show  that  there  is  an  improvement  immediately 
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following  corrective  measures,  a drop  in  efficiency  that 
would  otherwise  surely  come  later  would  be  prevented. 
This  conclusion  is  necessarily  reached  by  speculative 
means,  but  the  groundwork  on  which  it  is  built  is  appar- 
ently sound. 

Question  of  Correcting  All  Sub-Normal  Vision. — It 
may  be  possible  through  such  study  to  decide  as  to 
the  soundness  of  the  theory  that  advises  correction  of  all 
vision  falling  below  a certain  level,  this  level  at  a height 
varying  with  the  acuity  requirements  of  the  different 
grades  of  work.  Dr.  Nelson  M.  Black  states  that  “a  per- 
son with  one-fourth,  one-third,  or  even  one-half  standard 
vision  cannot  be  considered  as  competent  a workman  as 
one  with  standard ; 301  but  only  much  further  observa- 
tion is  going  to  give  facts  as  to  the  amount  of  time- 
labour  lost  by  permitting  continuation  of  work  by  those 
with  this  handicap.  The  normal  or  corrected  eye  loses 
less  rapidly  in  speed  of  discrimination,  speed  of  adjust- 
ment, and  in  the  power  to  sustain  clear-seeing,  than  the 
eye  with  even  a slight  visual  defect.302 

Eye  work,  the  use  of  the  eyes,  produces  fatigue,  gen- 
eral and  local,  as  does  any  prolonged  physiological  process, 
but  with  eyes  approximating  the  normal  under  good  work- 
ing conditions,  Prof.  C.  E.  Ferree  has  demonstrated  this 
to  be  barely  appreciable  in  four  hours  as  measured  by 
reduced  sensitiveness.303  But  with  defective  visual  ap- 
paratus requiring  excessive  corrective  focusing  effort  or 
under  suboptimal  lighting  conditions,  this  fatigue  de- 
velops rapidly,  so  that  in  the  same  period  of  time  the  sen- 
sitiveness may  be  reduced  to  43  per  cent,  normal.  Any 
excess  eye  fatigue  results  in  nerve  trauma  which,  repeated 
frequently,  produces  symptoms  so  often  noted  as  to  be 
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beyond  question — classed  under  the  heading  of  asthenopia. 
When  this  condition  has  been  reached  there  must  be  a 
time-labour  loss  from  reduction  in  quantity  production. 
Where  the  symptoms  are  not  noted,  the  fatigue  is  pro- 
duced to  the  same  degree  while  the  reserve  of  adaptation 
of  the  individual  is  such  that  it  is  not  too  far  broken 
down,  but  Fisk  claims  that  damage  is  sure  to  come  later 
unless  protected  against. 

In  addition  to  this,  actual  loss  from  failure  to  see  suf- 
ficiently well  to  determine  details  of  the  process,  or  from 
mistakes,  is  frequent  where  sub-standards  are  not  cor- 
rected. For  example,  at  the  Hood  Rubber  Company  20 
per  cent,  of  the  inspectors  were  found  to  be  unable  to  see 
sufficiently  well  to  determine  defects.296 

Frequency  of  Sub-Standard  Vision. — The  percentage  of 
employees  with  sub-normal  vision  has  been  determined  in 
several  carefully  recorded  series  of  investigations.  For 
example,  J.  W.  Schereschewsky  found  that  in  a total  of 
2,906  garment  workers  only  743  or  a little  over  25  per 
cent,  had  bilateral  normal  vision;  17  per  cent,  having 
normal  vision  in  one  eye,  with  the  other  defective.304  The 
highest  percentage  of  defective  vision  was  in  the  class  of 
workers  who  made  the  greatest  use  of  their  eyes.  The 
Life  Extension  Institute  in  its  examination  of  more  than 
10,000  employees  in  factories  and  commercial  houses 
found  53  per  cent,  with  uncorrected  faulty  vision.305  The 
Institute  in  its  examination  of  675  employees  in  the 
Underwood  Typewriter  Company,  individuals  engaged  in 
close  work,  found  58  per  cent,  in  need  of  correction  by 
glasses.306  Schereschewsky  is  of  the  opinion  that  “prop- 
erly fitted  glasses  to  correct  even  small  defects  is,  for  eye 
workers,  an  important  part  of  the  hygiene  of  the  eye.” 
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Of  the  rejections  in  the  National  Army,  21.7  per  cent, 
were  because  of  eye  trouble.307  An  examination  of  the 
vision  of  3,000  employees  of  the  Robert  Gair  Company, 
Brooklyn,  N.  Y.,  manufacturers  of  paper  boxes,  gave  the 
following  results : 22  per  cent,  normal,  38  per  cent, 

astigmatic,  28  per  cent,  hyperopic,  7 per  cent,  myopic,  and 
5 per  cent,  colour  blind.308 

In  the  Whiting-Davis  Company,  where  a large  amount 
of  close  fine  work  is  done,  all  the  employees’  eyes  were 
tested  with  the  following  results: 

Per  Cent 


Glasses  worn  and  satisfactory 8.3 

New  glasses  ordered  for 83.3 

No  glasses  needed 8.4 


After  being  fitted  with  glasses,  28  per  cent,  improved 
productivity  was  noted  in  comparing  two  months.309 

In  the  British  recruiting  examinations  in  Edinburgh, 
24  per  cent,  were  found  with  visual  acuity  below  6/12. 
The  chairman  of  the  board  commented  on  the  large  pro- 
portion of  myopia  in  town  population  ( vide  p.  315, 
for  higher  proportion  of  physical  defects  in  town  popula- 
tion as  against  the  rural),  and  that  this  was  in  many  cases 
not  a mere  refractive  error  but  a progressive  disease.310 

The  only  thing  learned  from  further  statistics  is  a con- 
firmation of  the  fact  that  there  are  a large  number  in 
every  group  of  workers  who  fall  below  the  line.  This  is 
appreciably  greater  if  the  number  with  sub-normal  vision 
in  one  eye  are  noted.  The  Bausch  & Lomb  Optical  Com- 
pany, Rochester,  N.  Y.,  have  merely  required  visual  cor- 
rection without  stipulating  any  individual  to  carry  out 
the  examination.311  Those  dissatisfied  with  their  glasses 
have  reported  to  one  man  (Mr.  Max  Poser),  and  he  re- 
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ports  that  more  discomfort  has  resulted  when  there  was  a 
difference  between  the  two  eyes,  even  when  one  ap- 
proached the  normal,  than  with  two  equally  defective  eyes. 

Standards  Essential , and  Proper  Working  Conditions. — 
As  in  the  correcting  of  other  factors  of  occupational 
hygiene  standards  have  been  set,  so,  after  further  study, 
visual  acuity  standards  will  have  to  be  determined  for 
each  grade  of  workers  and  readjustments  made,  with  alter- 
ations in  our  methods  of  testing  acuity  to  suit  conditions, 
until  these  standards  give  us  the  necessary  minimum  for 
each  kind  of  work.  As  examinations  are  made  at  present, 
any  set  level  would  exclude  workers  shown  by  practical 
test  to  be  very  efficient  producers. 

Many  sub-normal  eyes  will  work  well  even  for  fairly 
trying  work,  if  conditions  are  good.  Therefore,  it  is  first 
of  all  urgent  to  bring  the  working  conditions  up  to  the 
best,  on  the  basis  now  understood.  With  relation  to  the 
eye,  the  first  consideration  is  illumination ; and  on  this 
subject  much  valuable  data  has  resulted  from  the  careful 
study  given  it. 

III.  ILLUMINATION 

1.  The  value  of  adequate,  properly  distributed  lighting. 

2.  Standards  of  lighting  practice  generally  recommended. 

Improvement  of  Lighting  Conditions  Desirable. — Even 
the  most  superficial  survey  of  lighting  conditions  reveals 
that  in  the  majority  of  plants  there  is  much  improvement 
possible,  in  spite  of  the  actual  increase  in  production 
quantity  and  quality  when  poor  illumination  is  corrected 
to  standards  now  considered  satisfactory. 

The  value  of  good  illumination  has  been  recognised  for 
some  time.  It  has  been  demonstrated  to,  and  adapted  by, 
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some  industries;  yet  the  following  table,  in  agreement 
with  the  opinion  almost  universally  expressed  by  illumi- 
nating engineers,  demonstrates  that  it  has  not  been  suf- 
ficiently appreciated,  on  a monetary  basis,  to  force  its 
general  adoption.  The  reason  for  this  is  certainly  not 
clearly  evident. 

Conditions  of  Lighting  in  446  Plants  Investigated312 

Per  Cent. 


Excellent  8.7 

Good  32.0 

Fair  29.1 

Poor  18.8 

Very  poor. 3.5 

Partly  good,  partly  poor 7.8 


There  seems  to  be  no  question  of  loss  due  to  faulty 
conditions.  One  observer  estimates  the  loss  in  this  coun- 
try as  above  the  entire  cost  of  illumination  313  (1918). 
Again,  it  has  been  shown  that  improved  lighting  systems 
increased  output  2 per  cent,  in  steel  plants,  and  as  much 
as  10  per  cent,  in  shoe  factories  and  textile  mills  where 
work  is  more  exacting.314  These  are  very  definite  figures 
determined  under  an  accurate  survey,  given  here  only  for 
the  two  extremes,  but  certainly  convincing.  “Experi- 
ments by  Mr.  Durgin  in  industrial  plants  showed  that  the 
work  was  very  materially  speeded  up  by  increasing  the 
average  lighting  two  or  three  times  what  was  formerly 
considered  good  practice.”  302 

Available  Codes . — Codes  prepared  by  state  industrial 
commissions,  by  the  Illuminating  Engineering  Society  and 
by  the  large  manufacturers  of  lighting  equipment,  make  it 
possible  to  determine  suitable  installation  even  when  an 
illuminating  engineer  is  not  employed,  while  new  simpli- 
fied apparatus  makes  the  testing  of  results  practical. 
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There  is  at  least  one  small,  compact,  reasonably  accurate 
foot-candle-meter  on  the  market.  Also  much  can  be  done 
in  the  smaller  concerns  by  the  common  sense  application 
of  the  rules  laid  down  in  these  codes  without  undue  ex- 
penditure. 

Requirements  for  Efficient  Lighting. — The  simple  re- 
quirements on  which  efficient  illumination  is  based  are : 

1.  Light  enough  to  see  by  to  do  work — too  little  or  too 

much  producing  discomfort. 

2.  Diffusion  to  avoid  sharp  contrasts  and  deep  shadows. 

3.  Elimination  of  glare. 

The  quantity  or  intensity  of  illumination  necessary  to 
produce  a brightness  of  surface  such  that  the  eye  can 
perform  its  functions,  covers  an  enormous  range.  All 
that  is  necessary  for  ordinary  comfortable  reading  is  1.73 
foot-candles,  but  this  is  below  the  best  for  most  kinds  of 
work.  The  standards  required  in  the  Massachusetts  ten- 
tative code  316  are  as  follows,  expressed  in  terms  of  foot- 
candles  at  the  work:  (a)  roadways  and  yard  thorough- 
fares, ordinary  practice  0.05  to  0.25,  minimum  0.02;  ( b ) 
storage  spaces,  ordinary  practice  0.05  to  1.00,  minimum 
0.25 ; (c)  stairways,  passage  ways,  aisles,  toilets  and  wash- 
rooms, ordinary  practice  0.75  to  1.59,  minimum  0.50;  ( d ) 
rough  manufacturing,  such  as  rough  machining,  rough 
assembling,  rough  bench  work,  ordinary  practice  2.00  to 

4.00,  minimum  1.00;  ( e ) rough  manufacturing,  involving 
closer  discrimination  of  detail,  ordinary  practice,  3.00  to 

6.00,  minimum  2.00 ; (/)  fine  manufacturing,  such  as  fine 
lathe  work,  pattern  and  tool  making,  light-coloured  tex- 
tiles ; office  work,  such  as  accounting,  typewriting,  etc.,  or- 
dinary practice  4.00  to  8.00,  minimum  3.00;  (g)  special 
cases  of  fine  work,  such  as  watch  making,  engraving, 
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drafting;  close  work  on  dark-coloured  textiles,  ordinary 
practice  8.00  to  15.00,  minimum  5.00. 

Experiments  with  Varied  Intensities. — Discussing  the 
effect  of  variations  of  intensity  of  illumination  on  func- 
tions of  importance  to  the  working  eye,  before  the  Illu- 
minating Engineering  Society,  October  1920,  C.  E.  Ferree 
and  Gertrude  Rand,  said : 302 

Some  of  the  beneficial  results  of  increase  of  intensity  may 
be  summarised  in  six  (6)  points:  (1)  Slow  but  substantial 
gain  in  acuity  for  all  but  low  intensities  where  the  gain  is 
rapid;  (2)  gain  in  speed  of  discrimination;  (3)  gain  in  speed 
of  adjustment;  (4)  gain  in  the  power  to  sustain  clear  seeing; 
(5)  if  the  task,  not  the  visual  angle,  is  kept  the  same  for  the 
different  illuminations,  i.e.,  if  the  working  visual  angle  is 
changed  to  sustain  the  same  percentage  to  the  minimum 
visual  angle  at  which  the  observer  can  just  discriminate 
detail  at  the  different  illuminations,  there  seems  to  be  no 
measurable  effect  of  increase  of  illumination  on  the  power  of 
the  normal  eye  to  sustain  the  clear  seeing  of  its  object  for  a 
period  of  time;  (6)  Does  the  eye  tend  to  fatigue  more  under 
the  high  illumination? 

In  one  series  of  experiments  four  observers  were  used 
and  the  acuity  was  determined  at  0.001,  0.005,  0.01,  0.015, 
0.02,  0.05,  0.01,  0.2,  0.4,  1,  2,  3,  5,  10  and  20  foot-candles 
of  light  normal  to  the  test  object. 

Determinations  were  made  of  the  time  required  to 
change  the  eyes  from  a position  of  exact  adjustment  for 
a clear  seeing  of  the  test  object  at  20  cm.  (7%  in.)  to  one 
at  6 metres  (19  ft.  8 in.),  and  back  again  to  20  cm. 

(7%  in.)- 

The  ideal  condition  is  to  have  the  illumination  of  cor- 
rect intensity  as  uniformly  distributed  as  possible  over 
the  field  of  vision  with  no  extremes  of  surface  bright- 
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ness.317  Dr.  P.  W.  Cobb  holds  that  the  visual  acuity  is 
best  when  the  brightness  of  the  surroundings  is  about 
equal  to  that  upon  which  the  vision  is  centered.318  Crav- 
ath  finds  that  the  comfortable  limiting  ratio  between  the 
brightest  surface  and  its  surroundings  varies  somewhere 
between  1 to  100  and  1 to  200;  and  preferably  until  we 
have  more  evidence,  the  contrasting  brightness  of  adja- 
cent surfaces  should,  if  practicable,  be  kept  below  the 
1 to  100  ratio  where  long-continued  work  is  done.317  No 
brilliant  light  source  should  be  so  located  that  it  is  visible. 
It  is  especially  a source  of  discomfort  when  it  comes  from 
below  as  reflected  from  working  surfaces.  The  theory 
is  that  the  lower  part  of  the  retina  has  for  centuries  past 
been  the  part  that  has  received  the  greater  intensity  of 
light  and  has  become  adapted  until  the  excess  stimulation 
causes  less  discomfort  than  light  in  excess  coming  from 
below  on  to  the  upper  part,  even  of  sun  origin,  as  reflec- 
tion from  sand,  snow  or  water.  It  is  also  a fact  that  the 
upper  lid  and  upper  lashes  protect  the  pupil  area  to  a 
greater  extent  than  do  the  lower. 

Reflectors  or  shading  devices  used  with  lamps  placed 
above  the  heads  of  the  users  should  be  constructed  so  that 
the  shades  intercept  the  light  emanating  from  the  lamp 
at  all  angles  more  than  25  degrees  from  the  vertical.319 

The  Massachusetts  code  gives  “15  degrees  or  less  below 
horizontal  for  light  less  than  20  feet  high.”  The  position 
of  the  shading  can  be  worked  out  in  each  individual  in- 
stance without  regard  to  the  theory  of  angles,  if  the  basic 
principle  is  considered  that  no  artificial  light  should  be 
placed  so  that  its  undiffused  light  will  shine  directly  in 
the  eyes  of  the  user  or  those  near  by  for  any  considerable 
length  of  time.  The  more  fixed  the  position  of  the  user 
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the  more  important  this  is.  As  a first  step  the  least  that 
can  be  done  is  to  use  diffusing  glass  globes,  reflectors  or 
shades  between  the  eyes  and  the  light.  All  are  agreed  that 
glare  must  be  controlled. 

The  three  types  of  lighting  systems  may  be  briefly  and 
practically  summed  up  as  follows : 

Types  of  Lighting  Systems — Direct . — The  advantages 
of  the  direct  system  are  low  cost  of  installation  and  main- 
tenance, economic  distribution  of  lamps,  and  little  loss  by 
absorption.  The  disadvantages  include  a tendency  to  over- 
light the  work  and  leave  sharply  contrasting  dark  areas 
around  it.  Such  localised  lighting  with  opaque  reflectors 
should  only  be  used  in  connection  with  some  good  system 
of  generalised  lighting. 

Semi-direct. — The  semi-direct  in  which  the  brightness 
of  the  bowls  is  reduced  below  250  milliamperes  meets  cer- 
tain requirements.  These  reflectors  are  best  when  made 
of  dense  glass  or  similar  material,  highly  polished  on  the 
inside  so  that  the  globe  gives  about  the  same  brightness 
for  equal  area  as  the  reflecting  ceiling.  This  requires  a 
greater  wattage  than  the  direct  system,  but  there  is  a 
reduction  of  the  glare  and  a much  better  diffusion. 

Indirect. — In  this  system  the  source  is  hidden  by  an 
opaque  bowl  and  all  illumination  comes  from  ceiling  re- 
flection, the  glare  is  reduced  to  a minimum,  shadows  are 
practically  abolished  and  the  greatest  diffusion  is  assured. 
Fatigue  is  much  slower  than  with  either  of  the  other  two 
systems  for  work  that  requires  reading.  Reading  and 
similar  use  of  the  eyes  seems  to  offer  a very  different  con- 
dition in  fatigue  development  than  do  various  forms 
of  work.  Highest  acuity  and  less  loss  from  fatigue  can- 
not be  had  at  the  same  artificial  intensity  (both  being  ob- 
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tainable  under  correctly  controlled  daylight  only).  “For 
all  purposes  of  clear  seeing,  whether  the  criterion  be 
maximal  acuity  or  the  ability  of  the  eye  to  hold  its  effi- 
ciency for  a period  of  work  the  best  results  are  given 
. . . by  the  systems  that  give  the  best  distribution.  The 
effect  of  distribution,  however,  on  the  ability  of  the  fresh 
eye  to  see  clearly  is  not  nearly  so  great  as  it  is  on  the 
power  to  hold  its  efficiency  for  a period  of  work.” 320 
Indirect  lighting  is,  therefore,  probably  the  best  artificial 
system  for  office  use,  but  might  be  a hindrance  in  other 
kinds  of  work  because  of  a decrease  in  the  possibility  of 
judging  distances,  due  to  the  artificial  appearance  created 
by  the  elimination  of  shadows.  Intensity  on  the  working 
plane  with  indirect  illumination  usually  specified  is  2.5  to 
3.5  foot-candles.317  The  use  of  an  opaque  eye  shade  did 
not  increase  efficiency ; in  fact,  reduced  it  with  indirect 
system  unless  the  shade  was  lined  with  white. 

Daylight . — Daylight  from  windows  is  superior  in  that  it 
is  light  from  a large  source  that  strikes  the  desk  tops  at  an 
angle  which  is  usually  such  that  the  glare  from  papers  is 
reduced  to  a minimum.  The  window  area  should  be  as 
large  a percentage  of  the  total  wall  area  as  possible. 
Translucent  shades  to  cut  out  direct  sunlight  must  be 
fitted  to  windows  where  needed,  working  from  the  bottom 
upward  or  from  the  top  as  conditions  indicate.  Ground 
glass  and  the  like  should  be  avoided  in  window  sashes  that 
are  at  or  below  the  level  of  the  eye,  as  they  introduce  a 
brightness  equal  to  or  greater  than  that  of  the  sky  on  a 
part  of  the  retina  which  is  particularly  susceptible  to  irrita- 
tion from  glare.  The  contrast  to  the  adjoining  walls  and 
floor  is  also  much  too  great.  Fireproof  glass  is  used  to  a 
great  degree  at  the  present  time,  making  this  a common 
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condition.  Clear  glass  gives  an  area  of  brightness  only 
equal  to  that  of  the  landscape.  When  the  adjoining 
building  makes  the  angle  from  the  sky  very  sharp,  prism 
glass  (there  are  several  commercial  forms)  may  be  used, 
preferably  only  in  the  upper  half. 

Placing  of  Machines. — The  position  of  machines  is  of 
great  importance  in  getting  the  best  results  from  window 
lighting.  This  must  be  worked  out  according  to  the  nature 
of  the  process  and  the  location  where  maximal  intensity 
is  desired.  The  north  exposure,  ‘‘saw  tooth,”  roof  illumi- 
nation meets  most  requirements,  but  is  available  only 
where  low  property  values  permit  the  use  of  one-story 
plants.  It  has  to  a great  degree  been  taken  for  granted 
that  daylight  supplied  the  best  illumination  and  up  to  the 
present  time  this  is  probably  true,  where  it  is  of  proper 
intensity  and  properly  controlled,  for  the  diffusion  is  more 
easily  secured,  the  limits  of  comfortable  intensity  are  much 
wider  apart,  and  fatigue  is  much  slower  in  developing  than 
with  most  artificial  lighting.  This  may  not  continue  to  be, 
when  lighting  practices  develop  efficiency ; and  the  perfect 
uniformity,  obtainable  only  with  artificial  means  not  influ- 
enced by  weather  changes,  may  bring  a sufficient  advan- 
tage to  make  it  the  superior  form.  Certainly  the  daylight 
is  the  cheaper  and  will  continue  to  be  so  for  a long  time. 

Need  for  Campaigns  in  Smaller  Plants. — The  cost  for 
providing  adequate  illumination  for  the  entire  industry  of 
the  country  would  amount  to  one-half  per  cent,  to  one  per 
cent,  of  wages.315  The  cost  per  capita  of  correcting  vision, 
instituting  and  carrying  out  measures  of  protection  against 
hazards,  and  bringing  the  lighting  up  to  good  standards,  is 
definitely  greater  in  the  small  plant  than  in  the  larger 
organisations — those  employing  two  thousand  workers  or 
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more — and  the  small  plants  are  in  the  large  majority. 
These  smaller  plants  are,  therefore,  less  ready  to  take  up 
any  of  these  measures  unless  the  early  return  of  a dividend 
can  be  clearly  shown.  Reports  of  more  study,  the  example 
of  the  earlier  ones  to  take  the  steps,  must  be  brought  be- 
fore them  constantly  so  that  efforts  to  check  preventable 
loss  along  these  lines  may  become  more  nearly  universal.**!* 

* In  addition  to  the  formal  bibliographical  references,  ac- 
knowledgment is  made  for  valuable  help  and  information  re- 
ceived in  the  preparation  of  this  report  on  Vision  from  Dr. 
Cassius  D.  Westcott,  Chicago;  Dr.  Harry  E.  Mock,  Chicago; 
Dr.  Otto  Geier,  Cincinnati ; Dr.  C.  C.  Burlingame,  South  Man- 
chester, Connecticut;  Dr.  R.  S.  Quinby,  Watertown,  Massa- 
chusetts; Dr.  Irving  Clark,  Worcester,  Massachusetts;  Dr.  J. 
W.  Schereschewsky,  United  States  Public  Health  Service ; Dr. 
James  Borley,  Baltimore;  Dr.  Cross,  Chester,  Pennsylvania;  Dr. 
Sawyer,  Rochester,  New  York;  and  Mr.  Max  Poser,  Rochester, 
New  York. 

f This  monograph  on  Eye  Conservation  is  also  issued  as  Bulletin 
No.  1 — Eye  Sight  Conservation  Council,  Times  Building,  New 
York 
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PHYSICAL  APATHY 

1.  Influence  of  sedentary  occupation. 

2.  Lack  of  recreational  exercises. 

3.  Endocrine  and  hormone  relationship. 

4.  Fatigue. 

Man  is  pre-eminently  a muscular  animal  with  400 
muscles  in  his  body,  most  of  them  of  the  heavy  type 
evolved  during  long  ages  of  strenuous  physical  struggle 
and  fairly  heavy  work;  but  his  muscular  activities  have 
become  more  and  more  restricted  to  the  finer  movements, 
bringing  into  play  the  lighter  muscles  of  the  arms  and 
hands  and  making  no  heavy  call  on  the  entire  muscular 
system.  This  is  particularly  true  of  city  factory  workers. 

Registration  States  322 
Annual  Death  Rate  per  1,000  Living 
United  States  Life  Tables  1910 

White  Males 


Excess,  City 
over  Rural 

Age  Rural  Cities  Per  Cent. 

20-21 4.83  4.93  2 

25-26 5-13  573  11 

30-31 5-39  7-32  34 

35-36 6.30  9.73  54 

40-41 7.06  12.10  71 

45-46.. 8.67  15.18  75 

50-51 10.65  19-17  80 
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In  the  final  report  of  the  draft  examinations  issued  by 
the  Surgeon  General's  office,  a rate  of  609  defects  per 
1,000  was  found  among  urban  registrants  and  528  per 
1,000  among  rural.321  This  may  be  partly  accounted  for 
by  the  stricter  examinations  in  the  cities ; nevertheless,  it 
is  consistent  with  the  difference  shown  in  the  death  rate 
of  city  as  compared  to  rural  districts. 

The  difference  in  favour  of  the  rural  districts  is  much 
less  marked  than  formerly,  owing  to  improvements 
brought  about  by  intensive  health  campaigns  in  the  cities 
and  highly  developed  city  health  departments. 

Death  Rate  per  1,000  Population 
U.  S.  Registration  Area 

1900  323  1910  324  1920  39 


City  18.6  16.1  14.2 

Rural  15.2  13.4  1 1.9 


This  improvement  of  city  as  compared  to  rural  death 
rates  is  particularly  marked  in  New  York  State  where  so 
large  a proportion  of  the  population  is  in  large  cities  with 
highly  organised  and  splendidly  equipped  health  depart- 
ments. 

The  urban  population  (places  of  5,000  and  over)  in 
1890  was  36.1  per  cent,  of  the  entire  population;  in  1910, 
it  was  41.8  per  cent,  of  the  entire  population,  an  increase 
of  16  per  cent. 

Confirming  the  testimony  from  other  sources  as  to  oc- 
cupational mortality,  the  following  table  from  the  British 
Recruiting  Statistics,325  covering  men  between  the  ages  of 
18  and  25  in  Yorkshire,  is  interesting  as  showing  the  prob- 
able influence  of  sedentary  indoor  work  as  compared  to 
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outdoor  occupation  in  which,  in  some  respects,  there  is 
actually  more  hazard  from  accident  or  physical  strain. 


Index 

Per  Cent.  Per  Cent.  Per  Cent.  Per  Cent.  of 
Occupation  Grade  I Grade  II  Grade  III  Grade  IV  Fitness 


Agriculturists  74.8  13.0  9.4  2.8  89.9 

Miners  76.4  9.4  11.4  2.8  89.8 


Keith’s  Standard 70.0  20.0  7.5  2.5  89.3 


Agriculturists  71.9  15.5  8.8  3.8  88.8 

Miners  68.9  15. 1 10.5  5.5  86.8 

Agriculturists  62.0  23.0  11.6  3.4  85.9 

Engineers  60.9  23.9  13.4  1.8  85.9 

Iron  and  steel  workers..  60.2  25.6  11.2  3.0  85.7 

Lace  workers 45.0  26.9  22.7  5.4  77.9 

Woollen  trade 54.6  10.9  24.0  10.5  77.4 

Woollen  trade 37.5  31.7  27.0  3.8  75.7 

Tailors  33-9  21.4  33.5  11.2  69.5 


But  all  other  things  being  equal,  the  agriculturist  has  a 
much  lower  death  rate  than  the  city  dweller.  This  may  be 
partly  accounted  for  by  the  greater  call  upon  the  physical 
powers  of  the  agriculturist  as  compared  to  the  sedentary 
worker,  although  other  environmental  factors  must  be  in- 
cluded. It  is  a mistake,  therefore,  to  consider  that  exer- 
cise is  only  required  by  the  clerk  or  business  man  and  not 
by  the  industrial  worker.  The  great  prevalence  of  flat 
foot  (21  per  cent.)  31  among  industrial  workers  is  suffi- 
cient evidence  of  muscular  deficiency.  A man  who 
merely  stands  is  not  exercising,  and  if  he  does  not  stand 
properly  or  does  not  walk  properly,  the  slight  amount  of 
exercise  he  gets  in  moving  around  the  shop  makes  no 
sufficient  call  upon  his  heavier  muscles.  While  there  are 
many  exceptions,  the  average  industrial  worker,  especially 
the  factory  worker,  has  shown  by  his  condition  when 
drafted  into  the  army  that  he  is  woefully  deficient  in  his 
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muscular  development,  and  his  percentage  of  physical 
defects  is  high. 

Physical  apathy  is  sometimes  an  expression  of  hormone 
deficiency  and  where  the  usual  physical  corrective  meas- 
ures do  not  avail,  some  glandular  disturbance  should  be 
sought  for.  In  an  individual  whose  body  is  healthy,  with 
the  normal  hormones  circulating  in  it,  the  natural  dis- 
position should  be  toward  physical  exercise  as  we  note 
among  healthy  boys  and  girls  who  delight  in  running  and 
jumping  about  simply  for  the  joy  of  it.  Yet  many  people, 
originally  fairly  healthy  and  sound,  gradually  drift  into 
physical  sloth  in  these  days  when  labour-saving  devices  of 
all  kinds  are  plentiful  and  there  is  often  little  encourage- 
ment for  a man  to  use  his  muscles.  A vicious  circle  is 
thus  established — a muscular  laziness  begets  actual  physi- 
cal ills  which  in  turn  produce  physical  apathy  as  a symp- 
tom of  pathological  states. 

Mr.  William  James  once  said : 

The  strength  of  the  British  Empire  lies  in  the  strength  of 
character  of  the  individual  Englishman,  taken  all  alone  by 
himself.  And  that  strength,  I am  persuaded,  is  perennially 
nourished  and  kept  up  by  nothing  so  much  as  by  the  national 
worship,  in  which  all  classes  meet,  of  athletic  outdoor  life 
and  sport. 

According  to  the  Anthropometrical  Committee’s  report 
of  thirty-five  years  ago,  the  professional  class  in  Great 
Britain  (about  4 per  cent,  of  the  population)  had  an 
average  height  at  age  30  of  5 feet,  9 inches ; artisans,  5 
feet,  6^4  inches ; average  for  population,  5 feet,  8 inches.326 
Contrast  this  with  the  present  findings  of  the  British 
Army  examining  boards  ( vide  p.  6)  showing  the  aver- 
age physique  of  those  examined  5 feet,  ^/z  inches, 
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1 18  pounds;  and  the  average  physique  of  those  ac- 
cepted, 5 feet,  6y2  inches,  130  pounds.  There  is  much 
significance  in  the  finding  of  the  British  Ministry  of  Na- 
tional Service  that  in  agricultural  classes  it  was  notice- 
able that  the  standard  of  physique  rose  rapidly  with  home 
surroundings  and  that  the  young  married  Scotch  plough- 
man who  had  a home  of  his  own  was  almost  invariably  a 
Grade  I man.327 

It  seems  evident  from  the  report  of  the  committee  that 
only  a small  proportion  of  the  British  nation,  as  is  true 
of  other  civilised  nations,  engages  in  athletic  exercise  to 
any  important  degree,  however  much  they  may  “worship 
it.”  It  is  not  enough  to  worship  an  ideal ; we  must  “live” 
it.  In  the  finer  physique  of  the  professional  classes,  we 
note  the  influence  of  heredity  and  of  better  physical  train- 
ing in  adolescence  and  youth  in  the  British  public  schools 
and  colleges,  often  continued  in  later  life.  There  is  more 
talk  about  athletics  and  more  people  attending  baseball 
games  than  actual  participants  in  these  sports  even  in  our 
schools  and  colleges.  This  situation  has,  however,  im- 
proved since  the  war  and  sports  and  mass  athletics  to  a 
certain  degree  are  compulsory  in  the  leading  colleges. 
Here  is  the  great  need  of  civilised  man — as  indeed  of  all 
classes — opportunity  for  physical  training  and  recreation 
in  school  and  later  in  industrial  life.  France,  realising 
this,  has  provided  for  compulsory  physical  training  of  her 
youth.  Since  the  abolition  of  the  saloon  and  other  de- 
structive so-called  centres  of  recreation,  there  is  need  to 
organise  wholesome  substitutes  that  will  release  the  play 
instinct  and  also  give  required  muscular  exercise  to  the 
whole  body.  This  will  be  considered  in  Part  Three. 

A recent  paper  by  Miss  Mabel  Newcomer  328  of  Vassar, 
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comparing  the  physique  of  students  of  the  present  day  in 
that  institution  with  that  of  thirty  years  ago,  gives  en- 
couraging evidence  of  the  physical  gains  from  improved 
standards  of  living.  The  significant  figures  in  Miss  New- 
comer’s report  are  a gain  of  il/2  inches  in  the  mean  height 
in  the  past  thirty  years;  a gain  of  6y2  pounds  in  weight; 
and  about  2 inches  in  waist  measure  since  1904.  From 
1884  to  1901,  there  was  an  actual  decrease  in  the  waist 
measure,  evidently  reflecting  changes  in  clothing  fashions. 
From  then  on,  however,  the  waist  measurement  increased, 
the  lung  capacity  increased,  and  as  stated,  the  weight  and 
height.  The  present  figures  are : Height,  5 feet,  4.6 
inches ; weight,  124.7  pounds  (including  examining  robe, 
1 y2  pounds)  ; waist  25.6  inches.  While  there  may  be  other 
influences,  not  disclosed  in  the  research,  in  the  main  these 
changes  must  be  ascribed  to  better  physical  standards  of 
living  and  more  interest  in  outdoor  sports.  The  research 
shows  that  in  1896  to  1900,  the  mean  number  of  sports 
engaged  in  was  2;  while  in  1916  to  1920  it  was  9.2. 

Some  years  ago  Dr.  R.  Tait  McKenzie  called  atten- 
tion to  the  increased  stature  and  improved  physique  of 
students  at  the  University  of  Pennsylvania.  The  highly 
selected  groups,  mostly  college  men,  who  served  at  the 
officers  training  camps,  were  also  notable  for  their  good 
physique,  tall  stature,  and  comparative  freedom  from 
physical  deficiency.  This  has  led  some  people  to  the  gen- 
eralisation that  the  entire  population  has  participated  in 
these  improvements ; but  there  is  no  evidence  to  that 
effect.  As  referred  to  elsewhere  in  this  study,  the  physi- 
cal condition  of  the  average  draft  registrant  was  very  much 
below  par. 

Since  the  war  a marked  improvement  has  taken  place 
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in  the  exercise  requirements  at  our  colleges.  Less  gym- 
nasium work  is  being  done,  but  sports  and  mass  athletics 
are  made  compulsory  to  a certain  degree  in  the  leading 
colleges.  Sports,  however,  cannot  be  wholly  depended 
on  for  thorough  physical  training,  and  many  sports  are 
not  subsequently  followed  after  leaving  school  or  college. 
Certain  sports  can  be  easily  followed  up,  and  it  is  im- 
portant to  include  them  in  the  physical  curriculum.  Hand 
ball,  volley  ball,  golf,  tennis,  skating  and  swimming  give 
a wide  range  of  vigorous  sports  which  may  be  followed 
into  advanced  life.  In  addition,  the  habit  of  formal  physi- 
cal exercise,  though  somewhat  difficult  to  acquire,  should 
not  be  neglected  as  a safeguard,  as  sports  can  at  best 
provide  only  intermittent  outlet  for  physical  energy  and 
opportunity  for  muscular  activity  and  training.  * 

Henry  S.  Curtis  329  has  well  summarised  the  present 
situation  as  follows : 

Since  the  war  there  has  been  a new  emphasis  on  organised 
games  and  athletics  throughout  the  world,  and  in  some  coun- 
tries on  gymnastics  also.  In  the  United  States,  since  1916, 
28  States  have  passed  laws  putting  organised  games  and 
athletics  into  the  programme  of  the  public  schools.  Such 
bills  are  now  pending  in  the  legislatures  of  several  States. 

These  State  laws  are  much  alike.  Most  of  them  have 
resulted  from  a meeting  of  physical  trainers  called  together 
by  the  United  States  Commissioner  of  Education,  Dr.  P.  P. 
Claxton,  at  the  meeting  of  the  National  Educational  Asso- 
ciation two  years  ago,  at  which  the  National  Physical  Educa- 
tional Service  was  organised,  with  an  office  in  Washington 
in  charge  of  E.  Dana  Caulkins,  and  supported  by  the  Play- 
ground and  Recreation  Association  of  America.  In  general 
outline  the  more  recent  laws  are  about  as  follows : 

There  is  to  be  a physical  examination  of  all  children  each 
year  with  some  suggestion  for  the  removal  of  the  physical 
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defects  discovered,  usually  by  some  follow-up  system  by  the 
school  nurse.  In  the  State  of  Iowa  children  may  be  sent 
to  the  State  university  hospital  and  be  maintained  there  at 
State  expense  for  necessary  operations. 

These  examinations  show  that  there  has  been  a great  in- 
crease in  malnutrition  during  the  war,  and  that  about  one- 
third  of  the  children  are  undernourished;  that  there  are  a 
great  many  with  adenoids  or  enlarged  tonsils,  which  require 
an  operation,  many  who  need  glasses,  and  a large  majority 
who  have  defective  teeth. 

Most  cases  of  diphtheria,  whooping  cough,  typhoid  fever, 
and  measles  are  contracted  at  school.  The  doctor  is  not  at 
the  school  enough  to  discover  these  cases  in  time  to  prevent 
the  exposure  of  other  children.  In  some  of  the  State  laws 
it  is  provided  that  there  shall  be  an  inspection  of  all  children 
each  morning  by  the  teacher. 

In  some  States,  as  New  York,  a mark  on  posture  is  given 
on  the  monthly  report  card. 

There  is  a two-minute  drill  at  the  end  of  each  recitation 
period  for  relief  from  sitting  still. 

Health  and  the  principles  of  hygiene  are  to  be  taught  to 
all  children,  and  certain  periods  are  provided  for  gymnastics 
and  games.  About  two-thirds  of  the  time  is  to  be  given  to 
organised  games  out  of  doors  during  the  pleasant  weather. 

The  following  is  the  present  requirement  in  the  State  of 
New  York : 

1.  Physical  training  A : Correlation  with  school  medical  in- 
spection, daily  inspection  of  every  class  by  the  regular  class 
teacher 

2.  Physical  training  B : Relief  drills  of  at  least  two  minutes 
duration  in  connection  with  each  class  period,  or  at  least  four 
times  every  school  day,  under  the  direction  of  the  regular  class 
teacher 

3.  Physical  training  C : Talks  on  hygiene,  two  1 o-minute  or 
15-minute  periods  a week  under  the  regular  class  teacher  or  a 
teacher  appointed  for  this  special  work. 

4.  Physical  training  D : Games,  athletics,  gymnastics,  group 

dances  etc 

(a)  Supervised  requirement:  A minimum  of  two  hours  per 
week  under  supervision  or  direction  of  school  officials. 
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May  be  covered  in  recess  periods,  in  the  regular 
schedule,  or  after  the  other  work  of  the  day  is  com- 
pleted. 

(b ) Additional  requirement:  Three  hours  per  week,  super- 
vised or  unsupervised. 

The  minimum  time  demanded  in  most  States  is  20  minutes 
in  excess  of  regular  recesses  and  noons,  but  in  Kentucky, 
Georgia  and  New  Jersey  it  is  30  minutes,  while  in  New  York 
it  is  nominally  an  hour. 

In  those  States  where  there  is  an  appropriation  and  pro- 
vision for  a State  director  of  physical  training,  as  there  is  in 
New  Jersey,  Maryland,  Michigan,  New  York,  and  California, 
the  law  has  been  effective.  A syllabus  of  physical  training 
is  issued  from  the  State  department  of  physical  education, 
and  the  physical  director  holds  conferences  with  physical 
trainers  over  the  State  to  get  this  programme  under  way. 
Courses  in  games  for  all  students  and  special  courses  for 
physical  trainers  are  being  started  at  the  State  normal 
schools.  Play  is  being  introduced  into  the  country  teachers' 
institutes.  In  the  State  of  New  Jersey  there  has  been  or- 
ganised also  a State  association  of  physical  trainers  and  a 
State  interscholastic  athletic  league.  In  some  States  where 
there  is  no  appropriation  and  no  State  director,  as  in  Dela- 
ware, Indiana,  and  Illinois,  the  law  apparently  has  had  little 
effect. 

New  conditions  in  the  colleges.  During  the  war  the  Stu- 
dents’ Army  Training  Corps  was  organised  in  most  of  the 
larger  colleges,  and  mass  athletics  and  other  outdoor  sports 
were  introduced.  There  has  been  an  enormous  increase  in 
outdoor  athletics  in  nearly  all  of  our  colleges  since  the  war, 
so  that  in  the  fall  of  1920  out  of  640  men  in  the  freshman 
class  at  Harvard  only  16  were  doing  formal  work  in  the 
gymnasium,  while  all  the  rest  were  engaged  in  some  kind  of 
athletics.  Out  of  some  675  at  Yale  only  70  were  taking  work 
in  the  gymnasium,  while  all  the  rest  were  engaged  in  ath- 
letics. Columbia  University  now  requires  all  its  freshmen 
and  sophomores  to  take  their  exercise  in  the  form  of  athletics 
out  of  doors  during  the  fall  and  spring.  Baseball,  basketball, 
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volley  ball,  hockey,  tennis,  and  football  are  required  of  all 
the  men  as  a part  of  their  regular  course.  Every  man  must 
learn  to  swim  and  take  part  in  at  least  two  forms  of  field 
athletics.  These  are  required  both  for  the  sake  of  exercise 
and  because  they  are  believed  to  be  a part  of  a general  edu- 
cation. The  University  of  Pennsylvania  has  been  a pioneer 
in  requiring  athletics  of  its  student  body.  Northwestern  has 
made  athletics  compulsory  during  the  last  year,  while  West 
Point,  which  has  in  the  past  been  largely  devoted  to  gymnas- 
tics from  a military  point  of  view,  now  requires  mass  ath- 
letics of  all  students  for  four  periods  a week.  The  same 
tendency  has  shown  itself  in  the  small  universities  and  col- 
leges wherever  they  have  had  the  facilities. 

Again,  to  quote  that  wise  observer,  Mr.  James,  let  us 
remember : 

Even  if  the  day  ever  dawns  in  which  it  will  not  be  needed 
to  fight  the  old  heavy  battles  against  Nature,  it  (muscular 
exercise)  will  still  always  be  needed  to  furnish  the  back- 
ground of  sanity,  serenity  and  cheerfulness  to  life,  to  give 
moral  elasticity  to  our  disposition,  to  round  off  the  wiry  edges 
of  our  fretfulness,  and  make  us  good-humoured  and  easy  of 
approach. 
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PSYCHIC  APATHY 

1.  Lack  of  life  interest. 

2.  Lack  of  initiative. 

3.  Lack  of  sustained  application  to  work. 

4.  Relationship  of  endocrine  deficiency. 

5.  Fatigue. 

Apart  from  distinct  pathological  states,  such  as  de- 
mentia prsecox,  depressed  mental  states  due  to  maladjust- 
ment, to  lack  of  satisfying  occupation  and  to  a monotonous 
existence,  menace  the  workers  in  industry  as  well  as  in 
agriculture.  One  phase  of  psychic  apathy — that  resulting 
from  unemployment — has  already  been  discussed  in  Chap- 
ter X,  Part  Two.  In  agricultural  districts  it  has  been 
noted  that  a tendency  to  mental  derangement  is  greater 
than  in  the  cities,  and  this  has  been  ascribed  to  lack  of 
recreational  facilities  and  of  varied  life  interests.  People 
of  feeble  will  power  and  those  of  inherited  psychopathic 
tendencies  drift  into  these  states  of  psychic  apathy  if  not 
protected  and  safeguarded  by  stimulating  associations 
and  proper  educational  guidance.  Boredom  may  be  said 
to  be  the  great  menace  of  civilised  man,  and  there  are  few 
people  who  are  not  attacked  by  it  in  the  course  of  their 
lives.  It  usually  arises  from  a lack  of  sustained  interest 
in  a satisfying  task,  or  in  doing  something  that  is  worth 
while  which  brings  a sense  of  normal  fatigue  and  satisfac- 
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tion  in  accomplishment.  This  state  of  mind  may  be  ac- 
companied by  a lack  of  initiative,  and  will  power  may  de- 
cline because  there  is  no  call  upon  it.  There  is  here  op- 
portunity for  well-developed  industrial  relationships  and 
community  adjustments  for  bringing  out  the  best  that  is 
in  the  worker  and  offering  him  an  outlet  for  self-expres- 
sion. 

Lack  of  sustained  application  to  work  may,  as  already 
suggested,  be  due  to  physical  causes,  but  in  other  cases, 
it  is  due  to  these  mental  states  that  may  be  corrected  by 
measures  directed  to  the  mental  condition  and  better  ad- 
justment of  working  and  social  relationships. 

The  influence  of  hormone  deficiency  in  these  condi- 
tions must  be  recognised.  The  combination  of  physical 
and  psychic  apathy  in  hypothyroid  conditions  and  also  in 
conditions  of  focal  infection,  toxic  absorption  and  the 
like,  must  be  considered  and  investigated.  Discourage- 
ment and  depression  due  to  grief  over  financial  losses  or 
bereavement,  all  have  their  profound  influence  on  human 
life  and  from  these  the  worker  cannot  wholly  escape  any 
more  than  can  any  other  individual  in  the  community. 
Yet  in  healthy  and  well  governed  people  calamities  and 
misfortunes  which  seem  at  first  fatal  and  conclusive 
nevertheless  are  often  finally  borne  with  fortitude  and 
there  is  a merciful  adjustment  of  what  seems  hopeless  at 
the  outset.  It  is  important  that  the  worker  as  well  as 
every  other  citizen  in  the  community  be  protected  by 
sound  counsel  and  proper  mental  suggestion  during  such 
periods.  It  is  important  to  keep  in  mind  the  value  of  well 
adjusted  machinery  for  offering  encouragement  to  the 
worker  without  destroying  his  independence  or  invading 
his  privacy. 
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The  problems  of  industry  are  the  problems  of  the  com- 
munity at  large.  There  is  no  short  cut  to  the  millennium, 
but  there  are  a great  many  simple  elementary  measures 
both  of  prevention  and  cure  that  can  be  applied  to  human 
deficiencies. 


CHAPTER  XV 


CONDITIONS  UNCLASSIFIED  AS  TO 

CAUSE 

Cancer  and  other  Malignant  Tumours . Inasmuch  as 
the  cause  of  cancer  is  unknown,  it  cannot  be  classified  in 
an  absolute  sense  under  any  of  the  general  categories  of 
causation.  Yet  we  must  assume  that  it  is  either  due  to  a 
specific  cause,  such  as  a germ,  or  a combination  of  causes, 
such  as  injury,  either  bacterial,  toxic  or  physical,  acting 
on  the  tissues.  A congenitally  low  resistance  or  aberrant 
tendency  in  certain  cells  of  the  body  may  also  be  a cause. 
Whatever  the  primary  cause,  it  will  ultimately  be  found 
under  one  or  more  of  the  general  categories. 

The  death  rate  from  cancer  was,  until  recently,  steadily 
on  the  increase,  but  in  1918  and  1919  it  showed  a slight  de- 
cline, perhaps  reflecting  the  vigorous  campaigns  of  edu- 
cation against  it  by  the  medical  profession  and  public 
health  workers,  and  especially  by  the  American  Society 
for  the  Control  of  Cancer.  It  is  reasonable  to  believe  that 
a larger  proportion  of  people  are  coming  under  surgical 
treatment  in  the  early  stages  of  the  disease  when  it  is 
curable  by  operation.  In  1920,  however,  the  rate  again 
increased  to  the  highest  on  record,  83.4  per  100,000  in  the 
United  States  Registration  States,  as  shown  in  the  accom- 
panying table. 

Dr.  Joseph  C.  Bloodgood  330  reports  that  during  the  past 
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twenty  years  the  percentage  of  early  cancer  in  his  surgical 
practice  has  increased  from  3 per  cent,  to  23  per  cent., 
advanced  cancer  has  decreased  from  48  per  cent,  to  11 
per  cent.,  and  hopeless  cancer  from  44  per  cent,  to  1 1 per 
cent.,  reflecting  in  his  opinion  the  result  of  educational 
work  in  this  sphere  of  influence. 

The  following  table  shows  the  trend  of  mortality  in 
the  past  twenty  years  : 331, 333 


Death  Rate  from  Cancer  and  Other  Malignant  Tumours  per 
100,000  Population  in  the  Registration  Area  and  in  the 
Original  Registration  States,  1900-1920 


1900 

1905 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 


63.0 

71.4 
76.2 

744 

77.1 

790 

79-7 

81.4 

82.1 
82.0 

80.4 

80.5 

834 


Cancer  does  not  loom  very  large  as  a cause  either  of 
disability  or  death  among  factory  workers,  where  the  aver- 
age age  is  low  (around  30).  Cancer  is  particularly  a 
malady  of  middle  life  and  later,  although  it  may  occur 
in  youth.  Of  the  68,551  deaths  occurring  in  1919  in  the 
United  States  Registration  Area,  62,405  occurred  beyond 
the  age  of  40  and  39,975  deaths  were  among  women.332 

While  authorities  differ  as  to  whether  cancer  has  really 
increased  from  1900  to  1915  to  the  extent  that  the  census 
records  indicate,  Hoffman’s  studies  334  and  discussions  on 
the  subject  offer  strong  support  to  the  theory  that  cancer 
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has,  at  least  until  very  recently,  been  heavily  on  the  in- 
crease in  all  civilised  countries  and  it  is  one  of  the  large 
problems  of  preventive  medicine. 

Periodic  physical  examination,  especially  after  40  years 
of  age,  is  an  important  safeguard,  and  the  need  for  prompt 
surgical  treatment  should  be  strongly  impressed  upon  the 
people.  Cancer  is  one  hundred  per  cent,  curable  if  treated 
in  its  earlier  stages. 

In  a series  of  about  30,000  periodic  physical  examina- 
tions made  by  the  Life  Extension  Institute  553  growths 
were  found,  22  of  which  were  adjudged  malignant.  All 
were  referred  for  medical  observation,  and  of  the  22 
considered  malignant  1 1 were  operated  upon  successfully. 
Seven  were  inoperable  or  died  after  operation.  The  dis- 
closure of  this  large  group  of  people  requiring  operation 
either  for  frankly  malignant  or  for  potentially  malignant 
conditions,  or  for  serious  observation  and  checking  up, 
shows  the  high  value  of  this  practical  method  in  reducing 
the  mortality  from  cancer. 


CHAPTER  XVI 


A FINANCIAL  EXPRESSION  OF  THE  LOSS 
FROM  PREVENTABLE  DISEASE  AND 
SUB-STANDARD  HEALTH  CONDITIONS 
AMONG  WORKING  CLASSES 

This  country  has  been  accused  of  having  materialistic 
ideals  and  valuing  everything  in  dollars  and  cents.  In 
presenting  a financial  statement  of  the  probable  loss  from 
ill  health  among  workers  generally,  I do  not  wish  to  be 
understood  as  over-emphasising  the  financial  aspect  of  this 
loss.  Furthermore,  I fully  appreciate  that  at  best  such 
figures  can  only  be  rough  approximations.  Nevertheless, 
I believe  there  is  a definite  advantage  in  such  an  analysis. 
In  the  first  place,  if  the  figures  are  conservative — and 
there  is  abundant  evidence  to  show  that  they  are — we  have 
practical  justification  of  the  oft-repeated  slogan  that 
“Public  Health  is  Purchasable.”  If  public  health  is  pur- 
chasable, then  it  is  attainable;  and  the  discussion  in  this 
review  relating  to  the  causative  factors  of  disease,  sub- 
standard health  conditions  and  their  related  individual  and 
social  burdens,  assumes  a very  practical  aspect.  During 
the  war  we  learned  a severe  lesson.  Practically  every 
important  measure  we  tried  to  carry  through  required 
money.  This  principle  applies  with  equal  force  to  social 
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reform  and  all  measures  that  relate  to  the  physical  im- 
provement of  the  race.  Since  this  analysis  demonstrates 
the  entire  feasibility  from  a financial  standpoint  of  carry- 
ing through  the  remedial  and  constructive  measures  sug- 
gested, it  becomes  the  instrument  of  idealism  and  not  of 
materialism  in  its  sinister  sense.  While  the  figures  are 
presented  in  precise  and  dogmatic  form,  there  should  be 
no  misunderstanding  with  regard  to  their  tentative  basis. 
On  the  other  hand,  a careful  analysis  of  the  evidence  will 
show  that  they  are  not  mere  estimates  but  are  based  upon 
practical  experiences  from  which  the  formulae  have  been 
derived.  It  is  important  to  bear  in  mind  the  high  sta- 
tistical value  of  comparatively  small  groups  that  are  well 
selected  for  analysis.  One  of  the  large  insurance  com- 
panies developed  its  sub-standard  insurance  rates  from  a 
mortality  study  of  less  than  2,000  rejected  lives.  There  is 
presented  in  Part  One  of  this  book  a study  of  seven  repre- 
sentative draft  boards  giving  a combined  rejection  rate  of 
29  per  cent.  These  boards  were  carefully  selected  in  order 
to  form  a representative  cross  section  of  the  draft  material. 
A study  of  the  Provost  Marshal  General  of  the  results  of 
the  first  draft  shows  a rejection  rate  of  29.3  per  cent. 
Thus  the  critical  analysis  of  a well  selected  group  of  about 
8,000  people  gave  as  valid  testimony  as  the  analysis  of 
two  and  a half  million  men.  It  is  important  to  recognise 
these  principles  in  analysing  the  experiential  sources  upon 
which  the  following  exhibit  is  based. 

The  value  of  an  industrial  life  at  age  31,  the  probable 
average  age  in  industry,  may  conservatively  be  estimated 
as  $8,000,  using  Farr’s  method  and  allowing  for  present 
wage  scale.335  (Discount  value  of  future  earnings  esti- 
mated on  probable  lifetime,  less  discounted  value  of  cost 
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of  rearing  during  dependence  and  maintenance  in  old 
age — Farr,  “Vital  Statistics,”  p.  536.)  (The  figure  $5,000, 
used  in  Part  One  in  this  study  as  the  value  of  a human 
life,  is  that  for  the  whole  population  regardless  of  age. 
The  value  varies  with  the  age.) 

Since  we  have  found  that  there  is  an  experiential  basis 
for  predicting  a saving  of  4 lives  per  1,000  living,  per 
annum,  by  the  periodic  physical  examination  and  instruc- 
tion of  adults  (see  page  61,  Part  One),  we  may  present 
the  following  statement  as  exhibiting  the  saving  from  this 
method  even  apart  from  the  organisation  of  co-operative 
curative  agencies  : 336, 337 


Saving  of  4 lives  per  1,000  among  42,000,000  gain- 
fully employed 168,000  lives 


168,000  x $8,000  (economic  value  of  adult  life)....  $1,344,000,000 
Saving  2,920  days’  illness  per  1,000  equals  122,- 
640,000  days  x $3  (medical,  nursing  and  other 
sickness  costs) $ 367,920,000 


$1,711,920,000 

Estimated  cost  of  medical  supervision  338  in  industry 

at  $5  per  capita $ 210,000,000 


$1,501,920,000 

Cost  of  curative  work  (repair  work,  surgery,  den- 
tal work  and  other  curative  measures  cannot 


be  closely  figured,  but  if  intelligently  organ- 
ised, it  need  not  exceed  $500,000,000) $ 500,000,000 


Net  waste  due  to  neglect  of  health  supervision  of 

the  workers  (in  round  numbers) $1,000,000,000 
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Economic  Loss  from  Accidental  Injury 

Crum  has  estimated  the  total  economic  annual  loss 
from  public  accidents  in  the  general  population 

as  $2,229,156,000 

based  on  the  value  of  human  life  at  various 
ages  and  the  accident  fatalities  at  those  ages. 

This  takes  into  account  45,000  fatal  accidents  in 
1917  and  an  estimate  of  5,625,000  non-fatal  in- 
juries by  public  accidents.339 

It  has  been  estimated  by  the  United  States  Depart- 
ment of  Labour,  3401 341  that  875,000  people  are 


annually  disabled  4 weeks  or  more  by  indus- 
trial accidents.  If  we  assume  that  the  cost  of 
turnover  or  replacement  of  these  people  is 
$35, 342  that  would  mean  a direct  waste  in  turn- 
over alone  of  875,000  x $35 $ 30,625,000 

Add  for  those  killed  (28,000  x $35)340..... 980,000 


Increased  production  cost  due  to  industrial  acci- 
dents   $ 31,605,000 

At  least  75  per  cent,  of  the  accident  rate  is  pre- 

1 1 Iftfl.  197.  19R.  19<9  1— ' < 1 , • 


ventable.196’ 197’ 19B’ 199  Even  greater  reduction 
has  been  made  in  some  plants  by  safety  meas- 
ures and  education.  The  economic  value  of 
these  lives  on  the  lowest  basis  of  computation 
is  $8,000  each,  and  the  saving  of  20,000  of  them 
(75  per  cent.)  would  mean  an  economic  gain 
in  industry  of $ 160,000,000 

If  we  apply  this  rate  to  the  general  population  on 
the  basis  figured  by  Crum,  it  would  mean  a 
saving  of.... $1,671,867,000 

Special  Items  of  Loss 

Tuberculosis — $500,000,000  annually  from.  death  alone;.  $26,- 
000,000,000  in  this  generation  from  diminished 
longevity.343 

Typhoid — $135,000,000  annually.344 

Hookworm — Dowling  52  estimates  loss  from  hookworm  at.  least 
$250,000,000  annually;  33  per  cent,  increase  in  in- 
dustrial efficiency  has  resulted  from  hookworm 
prevention  in  certain  sections.60 

Malaria — $100,000,000  annually.09’  345’  346 

These  are  all  theoretically  wholly  preventable — at  least 
75  per  cent,  practically  preventable. 
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PART  THREE 

PREVENTIVE,  REMEDIAL  AND  CON- 
STRUCTIVE MEASURES 


CHAPTER  I 


THE  NEED  FOR  ACTION 

It  has  been  shown  in  the  previous  sections  that  man  is 
far  below  a reasonable  standard  of  animal  excellence ; 
that  his  period  of  full  vigour  and  physical  freedom  is  brief 
compared  to  his  life  cycle  and  to  what  might  easily  be 
attained  by  better  breeding,  better  physical  training,  more 
intelligent  care  of  his  body  and  more  rational  adjustment 
to  his  work. 

The  rising  death  rate  after  age  12  reflects  the  cumulative 
effect  of  various  factors  in  the  environment  acting  upon 
the  organism.  Its  resistance  depends  upon  inherited  con- 
stitution, and  the  nurture,  training  and  protection  that  has 
been  afforded  and  maintained  from  childhood  onward. 
This  increase  in  the  death  rate  and  the  ratio  of  physical 
defects  is  not  the  result  of  a fixed  biological  law;  it  is 
largely  due  to  ignorance  and  neglect. 

The  death  rate  from  organic  diseases  in  the  United 
States  exceeds  that  of  England  and  Wales,  and  the  death 
rate  in  middle  age  and  later  life  is  also  greater. 

Recent  morbidity  studies  show  justification  for  an  esti- 
mate of  approximately  2,400,000  people  continually  ill  at 
the  present  time. 

It  should  be  noted  that  the  sickness  rate  at  ages  35  to  44 
is  nearly  double  the  rate  for  15  to  24. 

The  economic  loss  from  disease  and  ill  health  is  ap- 
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palling.  A loss  from  four  diseases  alone  is  shown  to  be 
$985,000,000  annually — at  least  75  per  cent,  of  which  is 
needless. 

The  causes  of  this  loss  of  life,  health,  happiness,  satis- 
faction in  living  and  the  concomitant  increase  of  pain, 
sorrow,  discontent  and  industrial  unrest,  must  be  discov- 
ered, analysed  and,  where  possible,  removed. 

Every  known  type  of  influence  that  tends  to  shorten 
human  life  or  to  produce  physical  impairment  and  lower 
the  working  capacity  has  been  discussed  and  analysed  in 
the  foregoing  chapters.  These  causative  factors  may  be 
attributable  only  in  part  to  industry.  They  have  their 
beginning  in  the  ancestors  of  the  industrial  worker  and 
become  better  defined  in  his  pre-natal  and  natal  period. 
The  natal  period  looms  dark  with  danger ; millions  of  in- 
fective agents  lie  in  wait.  If  he  comes  through  this 
trying  time  safely,  it  is  only  to  take  up  the  fight  against 
food  deficiency  or  excess,  poisons  from  within  or  without, 
and  manifold  infections.  Through  infancy  and  childhood 
to  adolescence,  he  comes  fighting  his  way  against  greater 
odds.  The  children’s  diseases  attack  one  by  one,  and 
before  fifteen  he  is  almost  certainly  infected  with  the 
germs  of  tuberculosis,  but  manages  as  a rule  to  localise  or 
at  least  arrest  this  type  of  infection.  Passing  through 
the  “teens,”  vicious  habits  are  often  picked  up,  adding  still 
more  weight  to  the  burden.  Entering  into  that  period  of 
life  of  physical  freedom  and  full  vigour  (18  to  31 ) at  21 
he  is  crowned  by  the  state  an  adult — but  is  already  nine 
years  past  the  period  of  minimal  death  rate  and  hurry- 
ing on  ove\r  the  bridge  of  life  heavily  handicapped  for  the 
race  before  him,  as  far  as  the  attainment  of  full  physical 
freedom  and  life  adjustment  are  concerned. 
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If  this  condition  of  affairs  is  to  be  permanently  im- 
proved, it  must  be  accomplished  by  a force  that  persists 
from  generation  to  generation.  It  is  in  the  interest  of  the 
state  that  the  mortality  and  morbidity  rates  be  reduced 
to  a minimum  and  that  man’s  period  of  usefulness,  physi- 
cal power,  freedom  and  mental  vigour  be  persistently 
lengthened. 


CHAPTER  II 


FEDERAL  HEALTH  ORGANISATION 

It  is  logically  a function  of  the  state  powerfully  to  aid 
in  controlling  and  increasing  the  physical  vigour  of  the 
nation.  To  this  end  a co-operative  federal,  state,  com- 
munity and  industrial  health  plan  is  essential. 

Today  there  is  no  central  authority  co-ordinating  the 
work  of  the  states,  supervising  the  health  of  the  people 
as  a whole  and  unifying  and  simplifying  the  central  agen- 
cies working  in  this  behalf.  The  first  essential,  therefore, 
is  a federal  department  of  health  with  a secretary  of 
health  in  the  Cabinet.  Appropriations  for  labour,  com- 
merce and  agriculture  are  more  readily  secured  because 
there  is  a secretary  to  represent  the  interests  of  each. 
But  there  is  comparative  indifference  in  federal  circles 
generally  to  the  important  problem  of  health  which  reacts 
on  the  states,  on  the  community  and  on  industry.  This 
indifference,  or  at  best,  interest  localised  in  subsidiaries  of 
the  various  departments,  must  give  way  to  leadership  and 
co-ordination  of  federal  health  activities. 

If  for  some  inscrutable  reason  which  reflects  no  credit 
whatever  upon  our  social  or  political  ideals,  it  is  impos- 
sible to  attain  what  Great  Britain  and  France  have  attained 
in  the  establishment  of  a Ministry  of  Health,  then  the 
least  we  can  do  is  to  concentrate  all  health  activities  of  the 
Federal  Government  in  one  department  in  some  such  form 

37o 
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as  advocated  in  the  bill  now  under  consideration  for  the 
establishment  of  a Public  Welfare  Department.  The 
weakness  of  such  a programme  lies  in  the  fact  that  health 
activities  would  still  be  grouped  in  a subordinate  branch 
of  the  department  and  perhaps  overshadowed  by  socio- 
logical and  educational  activities  in  the  event  that  a Secre- 
tary of  Welfare  should  personally  incline  more  to  those 
phases  of  reform.  The  health  of  the  nation  should  be 
the  first  consideration  of  a member  of  the  Cabinet,  devot- 
ing all  his  energies  to  the  subject.  If  health  problems  are 
mingled  with  other  interests  of  a type  that  readily  lend 
themselves  to  debate  and  experiment  and  invite  public 
criticism,  attention  is  distracted  from  the  vigorous  prose- 
cution of  a campaign  for  the  conquest  of  disease  and 
physical  insufficiency  and  for  the  up-building  of  the  health 
of  the  nation. 

Supreme  Court  Justice  Taft  has  well  said: 

At  the  foundation  of  national  strength  lies  human  vitality. 
That  is,  underneath  our  power  to  furnish  the  money,  muni- 
tions, food,  ships,  machinery  and  morale  which  won  the  war, 
we  find  the  great  fundamental  requirement  of  sound  bodies 
and  minds.1 

Surely  these  problems  involving  the  very  foundation  on 
which  rests  the  prosperity  and  happiness  of  a people  are 
worthy  of  the  undivided  attention  of  a Secretary  of 
Health ! 

Some  of  the  problems  awaiting  solution  or  an  improved 
method  of  handling  are:  vital  statistics;  international 
health ; interstate  travel  and  waters ; epidemiology,  includ- 
ing research;  supervision  of  foods,  drugs  and  poisons; 
hospitals  and  sanatoria ; industrial  medicine  and  hygiene ; 
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public  health  education ; physical  examinations ; physical 
training. 

The  proposed  welfare  department  is  outlined  on  page 

373-2 

Without  considering  in  full  the  ramifications  and  sub- 
sidiary activities  of  a federal  department,  either  as  a 
whole  or  as  a branch  of  another  department,  we  may  list 
the  following  major  functions  that  would  come  within 
its  scope: 

1.  Disease  control. 

2.  Vital  statistics. 

3.  Child  hygiene. 

4.  Industrial  hygiene. 

5.  General  sanitation. 

6.  Laboratory. 

7.  Health  education. 

8.  Medical  and  social  service. 

9.  Housing. 

Some  of  these  activities  (see  page  374)  are  now  covered 
by  the  United  States  Public  Health  Service 3 which  is 
under  the  administrative  control  of  an  assistant  secretary 
of  the  Treasury,  who  is  also  responsible  for  a mass  of 
executive  work,  which  a late  incumbent  described  as  “a 
man’s  size  job  in  itself.”  This  official  came  in  contact  with 
the  Secretary  of  the  Treasury  several  times  a month  and 
had  a multiplicity  of  afifairs  to  discuss  with  him  apart  from 
those  of  the  public  health  service.  The  Surgeon  General  is 
in  charge  of  the  technical  administration  of  the  service,  but 
it  is  quite  evident  that  these  activities  which  are  of  such 
tremendous  importance  to  the  whole  people  are  not  ad- 
equately cared  for  in  a ministerial  sense  or  properly 
adjusted  as  to  their  contact  with  the  legislative  branch  of 
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the  government  where  appropriations  must  be  sought  for 
carrying  on  the  work.  The  affairs  of  the  Public  Health 
Service  are  administered  by  the  Surgeon  General,  with 


the  aid  of  an  executive  officer,  through  seven  adminis- 


trative divisions  established  by  law,  namely: 

Division  of  Marine  Hospitals  and  Relief; 
Division  of  Domestic  Quarantine; 
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Division  of  Foreign  and  Insular  Quarantine; 

Division  of  Personnel  and  Accounts; 

Division  of  Sanitary  Reports  and  Statistics; 

Division  of  Scientific  Research; 

Division  of  Venereal  Diseases; 
and  a General  Inspection  Service,  a Purveying  Service,  a 
Section  on  Health  Education,  and  the  office  of  the  Chief  Clerk. 

The  total  appropriations  for  the  fiscal  year  ending  June 
30,  1920,  were  $24,965,657- 14,  of  which  approximately 
$2,523,000  was  spent  on  public  health  activities.3 

Certain  special  necessary  federal  health  activities  require 
consideration  in  detail. 

Vital  statistics.  Mortality  Statistics.  “The  Registra- 
tion Area  of  the  United  States”  should  be  made  to  include 
the  whole  of  the  United  States.  A commission  of  statisti- 
cians, actuaries,  physicians  and  leaders  in  public  health 
education  should  be  assembled  critically  to  study  the 
information  now  obtained  and  to  determine  what  revision 
should  be  made  in  the  tables  now  presented  and  what 
additional  information  should  be  furnished.  To  have 
comprehensive  and  properly  assembled  vital  statistics  is, 
of  course,  fundamental  to  any  constructive  health  pro- 
gramme. Such  statistics  should  be  presented  in  the  fed- 
eral reports  in  proper  form  for  comparison  with  the 
records  of  other  countries,  especially  with  regard  to  the 
mortality  by  age  periods.  This  has  lately  been  attained 
by  the  issuance  of  life  tables  for  Massachusetts  (1890) 
and  the  United  States  for  1901  and  1901-10  and  1910 
with  comparative  life  tables  and  death  rates  by  age  periods 
for  most  civilised  countries.4,  5 It  is  humiliating  to  find 
that  in  1916  6 Sweden  had  compiled  a life  table  for  the 
United  States  (1901-10),  six  years  in  advance  of  our  own 
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tables,  and  very  nearly  approximating  them.  All  existing 
methods  of  classification  of  causes  of  death  are  open  to 
objection  as  frequently  obscuring  the  real  causative  factor. 
As  a practical  illustration  of  the  confusing  implication 
conveyed  by  existing  classifications,  we  may  cite  a recent 
case  in  Texas7  where  the  judge  held  that  salpingitis  (an 
infection  of  the  fallopian  tube  leading  to  the  ovary  in  the 
female)  is  a disease  that  can  also  affect  a male,  within  the 
meaning  of  an  insurance  contract.  Thus  a layman  passing 
on  the  fundamental  factors  involved  rightly  concludes  that 
the  essential  condition  is  an  infection  and  that  such  infec- 
tion might  affect  the  fallopian  tube,  the  eustachian  tube,  or 
any  other  tube  in  the  body,  and  that  the  real  disease  is  not 
an  entity,  salpingitis,  but  an  infection  localised  in  the  fallo- 
pian tube.  Asthma  is  listed  as  a “disease”  of  the  lungs, 
but  it  is  really  a symptom  resulting  from  many  possible 
factors  such  as  protein  sensitisation,  circulatory  or  kidney 
trouble. 

As  our  knowledge  of  the  causation  of  disease  increases., 
international  conference  on  these  matters  is  a measure  of 
supreme  importance  and  rational  adaptation  of  this  list 
to  modern  ideas  rather  than  to  medieval  notions  of  disease 
causation  is  imperative  in  the  interest  of  public  health 
and  disease  prevention. 

Morbidity  statistics.  The  collection  of  reliable  mor- 
bidity statistics  presents  formidable  problems.  Inasmuch 
as  we  are  still  unable  to  secure  even  fairly  satisfactory 
mortality  statistics  from  about  20  per  cent,  of  our  popu- 
lation, it  is  quite  apparent  how  difficult  it  will  be  to  secure 
comprehensive  morbidity  data.  The  reporting  of  com- 
municable disease  is  attempted,  but  even  this  limited  range 
of  reporting  is  on  an  unsatisfactory  basis.  Nevertheless, 
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there  are  channels  through  which  a flood  of  light  can  be 
thrown  upon  this  question  and  at  least  the  disabling  mor- 
bidity fairly  approximated.  By  establishing  and  stand- 
ardising proper  systems  in  the  great  industrial  and 
commercial  establishments,  information  can  be  secured 
that  will  make  it  possible  to  derive  factors  of  morbidity 
that  could  be  applied  to  the  general  population  with  far 
more  confidence  than  is  justifiable  at  the  present  time. 

From  the  scattered  studies  now  available  and  presented 
in  this  report,  a certain  approximation  of  the  degree  of 
illness  from  various  causes  has  been  possible.  By  sys- 
tematising the  methods  of  collecting  such  data  and  gaining 
the  co-operation  of  the  leading  manufacturing  and  com- 
mercial establishments,  it  would  be  a comparatively  sim- 
ple matter  to  secure  statistics  which  could  be  thrown 
together  and  give  a broad  experience  from  which  reliable 
conclusions  could  be  drawn.  Unless  the  methods  of  col- 
lecting such  data  are  standardised  and  fairly  uniform, 
much  of  this  effort  will  fail  in  its  purpose,  or  even  prove 
confusing,  giving  rise  to  debate  rather  than  to  final  con- 
clusions. Especially  is  it  important  from  the  standpoint 
of  the  comparability  of  such  statistics.  Some  efforts  have 
already  been  made  in  that  direction,  and  the  United  States 
Public  Health  Service  has  published  some  forms  out- 
lining certain  recommended  procedures  for  recording 
absenteeism  on  account  of  sickness.8  Nevertheless,  only 
a small  percentage  of  plants  are  employing  uniform 
methods  and  ultimately  a co-operation  among  those  vitally 
interested  in  this  matter  should  bring  about  the  adoption 
of  standard  forms.  Regardless  of  the  special  require- 
ments that  obtain  in  certain  lines  of  industry  for  par- 
ticular forms  of  record,  there  is  no  reason  why  uniform 
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Condition  on  close  of  case — State  whether  “Recovered,”  “Improved,”  “Unimproved,”  or 
“Died.” 

Remarks — Give  any  additional  information  pertinent  to  the  case. 
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types  of  records  should  not  be  adopted  for  central  report- 
ing purposes.  And  this  is  a matter  that  could  perhaps 
best  be  handled  and  perfected  by  a statistical  bureau  of  a 
Lederal  Department  of  Health. 

The  morbidity  absentee  records  on  pages  378-79  have 

been  proposed  by  the  American  Public  Health  Associa- 
tion 8 and  would  appear  to  cover  the  average  needs. 

Dr.  Wade  Wright,  representing  the  clinical  as  well  as 
statistical  viewpoint,  outlines  the  following  fundamental 
requirements  for  recording  and  reporting  morbidity 
data.9 

1.  Establishment. 

2.  Serial  number  of  case  or  employee’s  check  number. 

3.  Department. 

4.  Sex. 

5.  Colour. 

6.  Condition. 

7.  Age. 

8.  Nationality,  preferably  determined  by  designation  of 

birthplace  of  individual  and  birthplace  of  mother,  or 
mother  tongue,  indicating  racial  stock  of  individual. 

9.  Industry,  using  U.  S.  Census  Bureau  Code. 

10.  Occupation  or  process,  using  standard  code  based  on 

U.  S.  Census  Bureau  Code. 

11.  Duration  of  service  in  years  and  months. 

12.  Date  of  onset  of  illness,  including  day  of  week. 

13.  Days  lost. 

14.  Diagnosis  by  the  code  of  the  International  List  of 

Causes  of  Death. 

15.  Diagnosis  by  U.  S.  Census  Bureau  Standard  Nomencla- 

ture of  Diseases  and  Pathological  Conditions,  in- 
juries and  poisonings. 

16.  Complications,  including  important  supplementary 

diagnosis. 

17.  Miscellaneous,  including  such  data  as  the  number  of 
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visits  by  Company  or  other  physician,  visiting  nurse, 
etc. 

There  is  practically  no  limit  to  the  changes  and  modifi- 
cations that  might  be  proposed  with  regard  to  such 
records.  It  is  seldom  that  such  forms  prove  permanent, 
as  they  must  be  modified  as  knowledge  advances.  But  the 
real  difficulty  lies  not  so  much  in  furnishing  a satisfactory 
record  form  as  in  securing  its  widespread  acceptance  as  a 
standard  method.  With  the  proper  facilities  in  a depart- 
ment of  public  health  it  should  be  possible  to  secure  the 
co-operation  of  industrial  establishments  generally  in  such 
a plan  and  this  would  result  in  the  accumulation,  sort- 
ing and  interpretation  of  this  immensely  valuable  infor- 
mation. 

In  addition  to  proper  forms  for  record,  there  must  come 
about  a proper  classification  of  illness  and  disability.  This 
is  a task  yet  to  be  satisfactorily  accomplished.  As  re- 
peatedly emphasised  in  this  study,  more  attention  must 
be  given  in  classifications  to  the  etiological  factor  rather 
than  to  the  symptomology  or  pathology  by  regions. 
This  information  is  of  little  value  unless  it  leads  us  to 
knowledge  of  the  root  causes  of  the  disability  or  illness 
and  information  as  to  its  prevalence.  Without  such 
information  remedial  or  preventive  measures  must  always 
lack  efficiency  and  precision.  It  is  probable  that  our  entire 
disease  classification  needs  revision  along  these  lines. 

In  brief,  there  needs  to  be  created  the  machinery 
whereby  comprehensive  statistics  may  be  gathered  with 
regard  to  disabling  illness  and  its  causes. 

The  following  form  is  offered  as  a more  comprehensive 
one  than  those  heretofore  suggested,  but  at  the  same  time 
providing  for  simplicity  of  method: 


RECORD  OF  ABSENTEEISM  AND  ACCIDENTS 
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Substandard  physical  states.  Apart  from  disabling 
illness,  we  have  to  consider  the  means  by  which  informa- 
tion could  be  collected  with  regard  to  physical  impairment 
and  sub-standard  physical  states  that  predispose  to  acute 
and  chronic  disease  and  final  disability,  either  temporary 
or  permanent.  While  morbidity  statistics  offer  suggestive 
evidence  along  these  lines,  this  study  has  shown  the 
inadequacy  of  either  mortality  or  morbidity  statistics  to 
reveal  the  full  extent  of  the  physical  impairment  that 
exists  in  any  population.  In  a central  bureau  of  statistics 
working  with  the  broad  purposes  in  view  set  forth  in 
this  thesis,  information  of  this  type  could  be  collected  very 
much  in  the  same  way  as  suggested  for  the  collection  of 
morbidity  statistics.  Certain  minimal  standards  or  graded 
standards  could  be  arranged  and  the  co-operation  of  indus- 
trial establishments  secured.  This  would,  in  fact,  furnish 
steadily  and  persistently  information  comparable  to  that 
furnished  in  the  draft  during  the  great  world  crisis.  Such 
a system  would  not  need  to  include  industry  as  a whole 
to  be  of  enormous  importance  in  the  testimony  that  it 
would  offer.  A moderate  degree  of  co-operation  and 
extension  of  this  work  to  a fair  number  of  industrial 
establishments  where  uniform  methods  and  standards 
could  be  maintained,  would  furnish  data  of  incalculable 
value  with  regard  to  the  actual  condition  of  our  working 
population.  By  securing  this  type  of  co-operation  from 
a number  of  manufacturing  and  commercial  establish- 
ments, a cross  section  could  be  obtained  which  from  a 
statistical  standpoint  would  be  very  nearly  as  valuable 
as  absolutely  complete  records. 

International  health,  port  supervision  and  immigration 
are  closely  allied.  The  importance  of  all  three  in  pro- 
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tecting  the  national  health  is  axiomatic.  If  a healthy, 
virile  race  is  to  be  established,  great  care  will  be  needed  in 
the  inspection  of  immigrants.  The  laws  of  eugenics  and 
euthenics  must  be  kept  in  mind.  The  importation  of 
defectives  should  be  checked  at  the  ports  of  embarkation, 
and  the  multiplication  of  the  grossly  imperfect  should 
be  prevented  by  law.  Immigrants  should  be  instructed 
in  proper  health  standards,  and  simple  instructions  on 
personal  and  community  hygiene  should  be  placed  in  the 
hands  of  all,  setting  forth  the  most  important  responsi- 
bilities of  citizenship,  to  keep  well  and  to  avoid  conveying 
disease  to  others. 

Interstate  waters.  Pollution  of  waterways  and  har- 
bours goes  on  constantly  with  resultant  detriment  to  the 
health  of  the  people.  Research  to  discover  the  best  means 
of  sewage  disposal  at  minimal  cost  should  be  under- 
taken by  federal  authorities  and  then  pressure  brought  to 
bear  to  force  its  general  adoption. 

Foods  and  drugs.  Supervision  of  foods  and  drugs  and 
poisons  is  a well  recognised  federal  responsibility.  Inter- 
national co-operation  is  necessary  in  controlling  the  opium 
traffic. 

Hospitals  and  sanatoria.  Special  hospitals  for  the  isola- 
tion of  lepers  would  constitute  a federal  duty  from  the 
standpoint  of  economy.  Hospitals  for  soldiers,  sanatoria, 
and  institutions  for  civil  re-establishment  are  necessary. 

Epidemiology.  One  of  the  most  important  functions 
of  a federal  department  would  be  the  study  of  the  origin 
and  causes  of  epidemics,  their  modes  of  travel  and 
methods  to  prevent  their  spreading.  This  will  call  for 
research  work  and  the  accumulation  of  facts  from  world- 
wide sources.  There  should  be  better  use  made  of  the 
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wonderful  facilities  for  study  and  research  in  the  epi- 
demic diseases,  and  to  this  end  full-time  professors  in 
epidemic  diseases  should  be  appointed  to  the  larger  hos- 
pitals for  the  infectious  diseases,  who  may  devote  their 
time  to  research  and  teaching.  One  professor  located  at 
a large  hospital  in  New  York  would  have  opportunity 
to  teach  the  medical  students  of  six  colleges,  the  nurses 
of  many  training  schools  and  to  give  special  courses 
to  public  health  workers  and  to  post-graduate  students.  It 
is  also  important  that  interstate  travel  shall  be  controlled 
by  federal  authorities.  It  has  been  shown  that  epidemic 
diseases  are  spread  along  the  general  lines  of  travel. 
Already  precedent  has  been  established  as  in  the  epidemic 
of  infantile  spinal  paralysis  (anterior  poliomyelitis)  when 
such  federal  control  was  assumed.  To  aid  in  the  solution 
of  these  problems  a research  laboratory  of  the  highest 
type  is  a necessity. 

Industrial  medicine  and  hygiene.  Manufacturing 
processes  that  endanger  the  life  or  health  of  the  worker 
offer  a field  of  research  that  the  federal  authorities  might 
engage  in  more  extensively  with  great  benefit  to  the  nation. 
Experimental  stations  for  this  study,  with  the  ultimate 
object  of  the  elimination  of  industrial  hazards  might  be 
considered.  Much  of  this  research  could  not  be  done 
economically  by  the  individual  states,  but  the  findings  of 
the  federal  stations  would  be  available  to  all.  The  United 
States  Public  Health  Service  is  even  now  doing  important 
work  along  these  lines,  but  its  activities  have  been  greatly 
restricted  by  denial  of  appropriations. 

Sanitation.  Much  has  been  accomplished  through  sani- 
tation in  the  reduction  of  mortality  and  sickness  rates. 
However,  there  is  still  much  to  be  done  as  is  shown  by 
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the  prevalence  of  hookworm,  typhoid,  malaria,  etc.  Fed- 
eral leadership  is  greatly  needed  in  this  matter. 

Education.  (General  and  Public  Health.)  The  revela- 
tions of  the  draft  as  to  the  prevalence  of  illiteracy  among 
American-born  recruits  should  arouse  the  nation  to  action. 
In  General  Pershing’s  address  10  before  the  Military  Order 
of  the  World  War,  June  17,  1921,  he  said: 

In  discussing  the  reorganization  of  the  army,  I cannot 
help  but  make  reference  to  one  very  important  thing,  and 
that  is  the  high  percentage  of  illiteracy  which  confronted  us 
in  the  formation  of  our  overseas  army. 

The  illiteracy  of  the  young  manhood  of  the  country  is  a 
disgrace  to  any  nation,  and  more  particularly  to  the  greatest 
nation  on  earth.  We  have  wondered  at  the  large  number  of 
slackers,  but  men  who  could  neither  read  nor  write  and  who 
had  never  read  the  Constitution  could  not  comprehend  their 
vast  obligations. 

The  problem  of  the  better  education  and  physical  develop- 
ment of  the  American  youth  is  a community  problem,  but  it 
is  one  which  should  have  national  supervision.  It  should  be 
made  the  obligation  of  every  citizen,  particularly  those  who 
saw  service  in  the  army  and  navy  and  know  the  requirements 
of  those  services,  to  see  that  the  accomplishment  of  the  edu- 
cation provided  for  in  the  laws  of  almost  every  state,  is 
enforced. 

\ 

Federal  authorities  should  make  it  their  business  within 
proper  limitations  to  see  that  the  responsibility  of  the 
states  is  properly  discharged.  Unfortunately  there  is  no 
Secretary  of  Education  in  the  Cabinet,  and  progress  in 
educational  matters  will  consequently  be  slow.  A move- 
ment that  is  full  of  great  possibilities  to  this  country  is 
taking  form  at  the  present  time.  It  is  the  alliance  of 
work  and  education.  Education  is  finding  its  way 
into  the  factory,  and  the  factory  into  the  college. 
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In  some  institutions,  a workman  may  now  study  and 
work  for  two  weeks  alternately.  Mr.  Robert  B.  Wolf 
has  said:  “We  must  look  upon  our  industries  primarily 
as  educational  institutions  and  not  look  upon  education 
and  work  as  two  distinct  things.”  They  need  to  be  tied 
up,  and  the  leader  in  industry  who  succeeds  in  interesting 
his  employees  in  their  day's  work  on  an  educational  basis 
has  done  more  to  help  in  the  solution  of  industrial  prob- 
lems than  one  who  gives  a picnic.  Education  is 
absolutely  essential  to  the  human  mind.  It  is  the  gyro- 
scope that  steadies  us  in  squalls  and  tempests,  in  times 
of  unrest  and  reconstruction.  The  opening  of  a summer 
school  at  Bryn  Mawr  for  a group  of  students  recruited 
from  the  ranks  of  industrial  workers  is  an  experiment 
new  in  American  industrial,  college  or  university  life. 
Why  should  it  be?  The  same  thing  has  been  done  in 
other  countries  for  some  time.  Is  it  because  in  those 
countries  there  is  an  educational  department  in  the  gov- 
ernment ? 

Federal  authorities  will  have  an  important  respon- 
sibility  in  keeping  before  the  state  and  civic  authorities 
the  highest  ideals  in  public  health.  They  will  have  access 
to  sources  of  information  that  will  not  be  readily  reached 
by  others  excepting  through  the  federal  department. 
Some  of  the  best  public  health  material  comes  through 
the  Department  of  Labour.  Why  not  through  a Federal 
Department  of  Health?  The  United  States  Public  Health 
Service  has  recently  broadened  its  activities  along  these 
lines,  but  is  restricted  as  to  its  facilities. 

I have  already  questioned  the  wisdom  of  having 
two  such  vitally  important  subjects  as  education  and 
health  grouped  in  one  department.  Two  departments 
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would  seem  to  be  dictated  by  the  best  judgment. 
The  newer  developments  point  to  the  imperative  necessity 
for  two  departments  working  in  close  association.  Never- 
theless, the  grouping  of  health  and  education  in  a welfare 
department  would  be  a distinct  advance. 

At  the  present  writing  there  appears  to  be  little  prospect 
of  agreement  between  the  various  factions  interested  in  a 
department  of  welfare,  a department  of  education  and  a 
department  of  health.  Perhaps  the  best  way  out  of  this 
deadlock  is  for  the  Government  Reorganisation  Committee 
to  consider  these  problems  in  connection  with  a general 
reorganisation  of  federal  departments  on  the  basis  of 
economy  and  efficiency.  It  seems  probable  that  a gain 
in  these  respects  could  be  made  by  instituting  separate 
departments  of  health  and  of  education,  and  grouping  in 
these  departments  the  activities  that  should  consistently 
come  within  their  scope. 

Periodic  physical  examination.  A federal  department 
of  health  should  assist  not  only  in  educating  the  public 
and  industry  generally  as  to  the  need  for  periodic  physical 
examination  of  the  right  type,  but  could,  in  a properly 
instituted  industrial  division  of  such  a department,  assist 
in  the  inauguration  along  standardised  lines  of  this  work 
in  plants  desiring  to  instal  it.  With  the  accumulation  of 
statistical  data  in  a central  bureau  devoted  to  that  purpose, 
such  a division  would  be  in  a position  to  answer  many 
questions  and  give  proper  guidance  with  regard  to  the 
prosecution  of  this  work.  The  plan  of  these  examinations 
should  be  clearly  worked  out  in  co-operation  with  the 
American  Medical  Association  and  other  scientific  bodies, 
and  should  have  the  authority  of  the  government  behind 
it  as  to  its  practical  as  well  as  scientific  value. 
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The  great  progress  that  has  been  made  by  public 
health  work  in  sanitation  and  education,  as  reflected  in  a 
reduced  death  rate,  emphasises  the  fact  that  there  has  been 
no  comparable  progress  in  personal  hygiene.  The  general 
death  rate  has  decreased  and  the  death  rate  from  the  or- 
ganic diseases  has  increased.  In  other  words,  in  those 
diseases  that  are  amenable  to  control  by  public  health 
measures,  there  has  been  a reduction ; in  those  amenable  to 
control  by  personal  hygiene  there  has  been,  on  the  whole, 
an  increase.  The  educational  programme  has  been 
in  aid  of  the  public  health  campaign.  The  new  pro- 
gramme should  be  more  comprehensive  and  should  include 
both.  The  slogan  “Public  health  is  purchasable”  might 
be  broadened  and  be  made  to  read,  “Health  is 
purchasable.”  “Within  natural  limitations,  a community 
can  determine  its  own  death  rate,”  might  be  made  to  read : 
“Within  natural  limitations,  a community  can  determine  its 
own  sickness  rate  and  vital  capacity.”  With  the  exercise 
of  judgment,  the  people  can  determine  their  health, 
lengthen  the  life  span  and  enjoy  a comparative  freedom 
from  disease  and  pain.  This  can  be  best  accomplished  by 
periodic  physical  examination , which  may  be  defined 
as  a complete  examination  held  at  stated  intervals 
and  without  regard  to  the  condition  of  health  of  the 
individual. 

Evidence  is  accumulating  rapidly  to  show  that  this  com- 
mon sense  method  generally  applied  and  followed  by 
necessary  remedial  treatment  or  regulation  of  personal 
hygiene  will  do  more  to  prolong  health  and  vigour  than 
any  other  measure.  Any  health  plan  that  does  not  make 
a routine  periodic  examination  of  the  people  practical  will 
be  a superficial  one.  All  of  the  state  health  insurance 
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plans  so  far  proposed  fall  far  short  of  the  ideal  because 
they  do  not  make  provision  for  this  important  feature; 
they  stress  emergency  aid  rather  than  prevention. 

Profiting  by  the  war,  France  has  begun  the  physical 
training  of  young  men  and  women.  Through  a federal 
department  of  health  such  training  could  be  stimulated 
and  its  opportunities  utilised  in  the  upbuilding  of  the 
health  of  the  nation.  Provision  is  now  made  in  this  coun- 
try for  the  training  of  only  about  10,000  by  the  Military 
Training  Camps  Association.11 

Surgeon  General  Ireland,  profiting  by  the  tremendous 
lessons  of  the  war  and  the  evidence  derived  from  military 
statistics  as  to  the  prevalence  of  preventable  or  curable 
physical  defects  among  the  young  men  of  this  country, 
has  planned  very  important  life  extension  work  among 
army  officers  and  also  in  the  training  camps.12  He  has 
stressed  the  importance  of  periodic  physical  examination, 
and  in  recent  memoranda  to  the  War  Department  has 
expressed  the  hope  that  the  carrying  out  of  these  army 
plans  may  have  a widespread  influence  on  public  health. 
In  this  connection  I quote  from  the  Medico-Military  Re- 
view for  the  Medical  Department,  United  States  Army, 
December  15,  1921,  as  follows: 

A system  prescribing  regular  physical  tests  for  the  com- 
missioned officer  personnel  of  the  army  and  requiring  an 
annual  physical  examination  of  each  individual  was  intro- 
duced during  the  administration  of  President  Roosevelt. 
This  policy  is  of  great  value  in  conserving  health. 

In  view  of  the  forthcoming  annual  physical  examination  of 
all  officers,  which  takes  place  during  the  month  of  January, 
1922,  in  accordance  with  Circular  No.  308,  War  Department, 
1921,  the  attention  of  the  Medical  Corps  is  invited  to  the 
necessity  for  carrying  out  these  examinations  with  thorough- 
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ness  and  attention  to  detail.  This  physical  survey  permits 
the  War  Department  to  apply  practically,  on  a large  scale, 
the  principles  of  disease  prevention  and  health  conservation. 
Therefore,  it  is  essential  that  medical  officers  conducting  these 
examinations  not  only  make  them  thorough  and  complete,  but 
also  devote  particular  attention  to  correctible  defects  and  any 
evidence  of  chronic  degenerative  conditions  in  their  incipi- 
ency.  The  practice  of  preventive  medicine  is  not  confined 
solely,  or  even  mainly,  to  the  control  of  the  common  com- 
municable diseases,  but  should  take  also  into  consideration 
such  measures  as  will  arrest,  cure  or  prevent  chronic  pro- 
gressive degenerative  processes. 

The  duty  of  the  Medical  Department  does  not  end  with  the 
completion  of  the  examination.  Any  officer  who,  on  examina- 
tion, shows  departure  from  the  normal  in  health  or  physique 
should  be  given  professional  advice  as  to  the  measures  nec- 
essary to  bring  about  a correction  of  the  abnormality.  Par- 
ticular attention  should  be  paid  to  blood  pressure,  to  the 
condition  of  the  heart  and  arteries,  to  the  functioning  of  the 
liver  and  kidneys,  to  the  eyes  and  vision,  and  to  other  matters 
indicative  of  beginning  degenerative  changes.  Should  there 
be  evidence  of  marked  or  incipient  degenerative  processes,  a 
special  effort  should  be  made  at  the  time  of  the  examination, 
or  promptly  thereafter,  to  locate  the  exciting  cause.  It  is  of 
special  importance  to  search  carefully  for  focal  infections 
(teeth,  sinuses,  etc.)  that  may  form  the  basis  for  such  changes. 

In  connection  with  this  subject,  the  following  interesting 
note  is  abstracted  from  the  Statistical  Bulletin,  Metropolitan 
Life  Insurance  Company,  Volume  II,  Number  11: 

“The  Value  of  Periodic  Medical  Examination 

“For  more  than  seven  years  the  Metropolitan  Life  Insur- 
ance Company  has  made  it  possible  for  policyholders  in  its 
Ordinary  Department  to  obtain,  without  cost,  a physical  ex- 
amination and  the  other  health  service  offered  by  the  Life 
Extension  Institute.  Between  February,  1914,  and  July  31, 
1921,  this  Company  has  authorized  nearly  95,000  physical 
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examinations  through  this  agency.  During  this  period  the 
Company  has  expended  in  excess  of  $225,000  on  this  form 
of  life  conservation  work.  In  order  to  discover  the  possible 
effect  of  these  examinations  upon  the  mortality  of  its  policy- 
holders, Dr.  A.  S.  Knight,  Medical  Director  of  the  Company, 
studied  the  after  history  of  the  individuals  who  were  exam- 
ined during  the  first  two  years  of  the  experiment,  1914  and 
1915.  A total  of  close  to  6,000  persons  was  examined  in  those 
two  years  and  their  after  history  was  observed  up  to  No- 
vember, 1920.  This  corresponded  to  an  average  period  of 
five  and  one-half  years  per  person.  Up  to  the  end  of  the 
observation  period,  there  actually  occurred  217  deaths  among 
the  examined  persons.  There  should  have  been  a total  of  303 
deaths  if  the  mortality  expected  from  persons  of  this  class 
had  actually  occurred.  There  was  a saving,  therefore,  of 
28  per  cent,  in  the  mortality  over  a period  of  five  years. 
This  result  was  confirmed  by  independent  investigation,  and 
the  monetary  value  of  the  saving  in  mortality  was  calculated 
to  be  in  excess  of  $126,000.  From  this  amount  must  be  sub- 
tracted the  cost  of  the  original  and  subsequent  examinations 
made  for  this  group  of  6,000  policyholders.  The  cost  was 
approximately  $40,000.  It  would  appear,  therefore,  that  the 
company,  on  this  particular  group  of  policyholders,  had  its 
principal  returned  and  made  a gain  of  about  200  per  cent, 
on  its  investment  during  a period  of  approximately  five 
years. 

“This,  however,  was  not  the  outstanding  feature  of  the 
experiment.  The  important  point  to  remember  is  that  there 
has  been  a saving  of  life  corresponding  to  28  per  cent,  of 
the  expected  mortality  in  the  short  five-year  period.  It  was 
to  demonstrate  the  life-saving  possibilities  of  such  health 
work  that  this  activity  was  begun.  It  has  been  established 
to  the  satisfaction  of  this  company  that  periodic  medical 
examination  is  justified  by  the  benefit  in  added  life  expectancy 
to  the  policyholders  examined.  It  is  hoped  that  other 
agencies  will  see  the  value  that  follows  from  annual  physical 
examinations  and  all  that  goes  with  that  type  of  life  con- 
servation.” 
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In  a subsequent  memorandum  13  to  the  War  Depart- 
ment, the  following  plans  are  discussed : 

(b)  Improvement  in  Physical  Condition  of  Commissioned 
Officers.  The  annual  physical  examination  of  commissioned 
personnel,  initiated  about  14  years  ago,  constitutes  an  impor- 
tant advance  in  sanitation  for  the  army.  These  examinations 
were  intended  primarily  to  determine  physical  fitness,  with 
a view  to  eliminating  those  found  incapacitated,  but  during 
recent  years  the  Medical  Department  has  been  endeavoring 
to  accentuate  the  importance  of  the  examination  as  a matter 
of  health  preservation.  Whenever  possible  a careful  physical 
survey  of  officers  showing  departures  from  the  normal  is 
made  with  a view  to  locating  definitely  any  focal  infections 
(abscessed  teeth,  diseased  tonsils,  infected  sinuses,  etc.)  or 
other  conditions  which  may  be  responsible  for  chronic  de- 
generative changes.  The  removal  of  such  underlying  causes 
may  result  in  return  to  a normal  condition  and  very  appre- 
ciable prolongation  of  life. 

Prior  to  the  annual  physical  examination  in  January,  1922, 
definite  instructions  relative  to  this  matter  were  sent  to  all 
medical  officers.  * * * 

In  order  to  make  life  extension  work  more  effective  for 
the  commissioned  personnel  of  the  army,  this  office  has  had 
in  view  for  several  months  a very  thorough  investigation  of 
the  medical  records  of  all  commissioned  officers  of  the  army. 
Such  a study,  briefly,  would  include : A review  of  the  medi- 
cal history  of  all  officers  from  date  of  commission,  with  the 
object  of  detecting  correctible  abnormal  conditions  which 
might  have  a bearing  on  life  expectancy;  a determination  of 
the  influence  of  the  World  War  on  physique;  a resume  re- 
garding the  effect  of  tropical  service  on  health ; the  prepara- 
tion of  life  expectancy  tables  for  the  commissioned  personnel; 
and  such  other  observations  of  practical  importance  as  might 
develop.  Such  a study  would  require  the  whole  time  of  one 
medical  officer  for  at  least  a year. 

Among  the  results  to  be  anticipated  from  the  practical  use 
of  the  information  so  obtained  would  be : An  actual  pro- 
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longation  of  life  expectancy  for  officers  of  the  army;  correc- 
tion of  many  physical  defects  with  resulting  increase  in  ef- 
ficiency; and  demonstration  of  the  fact  that  the  average  age 
at  death  among  officers  of  the  army  exceeds  that  in  civil 
life,  notwithstanding  wars,  accidents,  service  in  the  tropics, 
etc.  If  the  latter  point  be  demonstrated  it  should  result  in 
placing  army  officers  in  a preferred  class  for  life  insurance 
with  lower  premium  rates.  Some  insurance  officials  and 
statisticians  have  been  consulted  relative  to  the  analysis  of 
medical  records  of  the  commissioned  personnel,  and  this  office 
has  been  assured  of  hearty  co-operation  in  developing  de- 
tailed plans  for  work  of  the  character  referred  to  above. 

In  connection  with  plans  for  reorganisation  of  the  army, 
I am  impressed  with  the  fact  that  one  of  the  important  mis- 
sions of  the  Medical  Department  will  be  the  promulgation 
throughout  the  nation  of  the  principles  concerned  in  disease 
prevention  and  health  preservation.  This  general  policy  is 
now  being  put  into  effect  in  the  case  of  R.  O.  T.  C.  and  C.  M. 
T.  C.  units  through  a careful  physical  survey  of  all  indi- 
viduals attending  training  camps.  In  the  case  of  those  having 
correctible  abnormalities,  the  parents  are  advised  as  to  the 
nature  of  the  defects  and  the  steps  necessary  for  their  cor- 
rection. From  the  viewpoint  of  disease  prevention,  vaccina- 
tion against  smallpox  and  the  typhoid-paratyphoid  fevers  are 
required  and  thereby  popularised. 

When  the  Organised  Reserves  are  more  definitely  devel- 
oped, it  is  my  opinion  that  it  will  be  possible  to  institute  a 
system  of  periodic  physical  examinations  of  the  reserve  com- 
missioned personnel  which  will  very  materially  influence  and 
accelerate  the  development  of  life  extension  work  in  civil 
communities  throughout  the  nation.  For  several  years  cer- 
tain large  life  insurance  companies  have  been  endeavoring  to 
popularise  such  annual  examinations  among  their  policy- 
holders. In  the  periodic  examinations  of  officers  of  the 
Organised  Reserves  the  point  should  be  stressed  that  the 
main  purpose  is  to  determine  abnormal  conditions  which  are 
responsible  for  incipient  or  advanced  chronic  degenerative 
changes,  the  correction  of  which  will  tend  to  prolong  life. 
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If  these  broader  missions  pertaining  to  the  Medical  De- 
partment of  the  army  of  the  United  States  can  be  put  into 
effect,  there  is  no  question  but  that  eventually  a very  ma- 
terial contribution  can  be  made  to  the  cause  of  national  good 
health. 

Federal  authorities  could  secure  the  services  of  the  best 
minds  in  the  country  for  the  preparation  of  a series  of 
lectures  to  be  given  in  all  schools — private,  parochial  and 
public — on  the  questions  of  personal  hygiene,  and  the 
preparation  of  a comprehensive  form  for  physical  exam- 
ination of  the  people  at  various  ages.  A way  could  be 
devised  to  create  an  incentive  that  would  make  the  volun- 
tary return  of  these  forms  a possibility.  Admission  to 
West  Point  or  Annapolis,  or  other  scholarships  more  use- 
ful to  the  nation  in  the  arts  and  sciences,  might  be 
awarded.  The  idea  of  Cecil  Rhodes  could  be  utilised,  and 
physique,  plus  scholarship,  plus  personality,  be  made  the 
standard  of  selection  to  such  scholarships  or  appointments. 
Physical  defects  discovered  could  be  remedied  or  improved 
in  the  community  hospitals,  group  clinics,  or  through  pri- 
vate practitioners  fully  advised  of  the  individual  needs 
through  the  complete  physical  examination. 

With  a course  of  training  and  examining,  it  is  safe  to 
predict  that  a much  larger  percentage  of  young  people  of 
the  country  would  be  fit  for  service  in  the  event  of  war, 
and  industry  would  have  its  ranks  recruited  from  a less 
mis-shapen,  handicapped,  sub-standard  type  than  at  pres- 
ent. 

Since  these  words  were  written  the  United  States  Pub- 
lic Health  Service  has  organised,  with  the  co-operation  of 
State  and  Municipal  Health  Departments  and  the  faculties 
of  a number  of  medical  schools,  Health  Institutes  in 
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twenty-three  cities.  These  institutes  provide  instruction 
in  various  phases  of  public  and  personal  hygiene  for  health 
officials,  nurses  and  physicians,  and  are  open  to  the  public 
as  well.  In  the  Health  Institutes  held  during  1922,  lec- 
tures on  periodic  health  examinations  were  given  and  the 
following  basic  outline  was  prepared  by  the  Life  Exten- 
sion Institute  at  the  request  of  the  United  States  Public 
Health  Service  and  furnished  to  all  lecturers : 14 

Outline  of  Principles  of  Periodic  Health  Examina- 
tions Prepared  for  the  United  States  Public 
Health  Service  by  the  Life 
Extension  Institute 

Points  to  Emphasise  in  a Single  Lecture 

1.  The  aim  of  this  work  is  remedial,  protective  and  con- 
structive. 

2.  These  ends  require  that  the  work  be  planned  as  a thor- 
ough survey  of  the  family  and  personal  history  and  the  body 
of  the  individual  in  order  that  every  item  of  information  may 
be  secured  upon  which  counsel  could  be  based  either  for  the 
correction  of  physical  defects,  the  regulation  of  hygiene, 
medical  supervision  or  observation,  laboratory  follow-up  or 
therapeutic  diagnosis. 

3.  In  order  to  carry  this  work  through  consistently,  vigor- 
ously, and  with  full  pressure  toward  the  ends  above  named, 
it  is  important  that  there  be  a clear  understanding  of  the  gen- 
eral physical  state  of  the  population. 

4.  The  general  physical  state  of  the  population  has  been 
disclosed  by  sickness  surveys,  by  examinations  for  life  insur- 
ance, physical  examinations  in  industry  and  examinations  for 
military  service  in  this  and  other  countries. 

5.  The  statistics  available  from  the  above  sources  show 
that  the  average  individual  is  an  impaired  individual  and  that 
the  work  of  any  organisation  attempting  the  examination  of 
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supposedly  well  people  will  consist  not  of  separating  the  sick 
from  the  well,  but  searching  for  and  recording  accurately 
the  impairments  which  in  some  degree  are  shown  in  the 
average  civilised  person. 

6.  ’It  must  be  recognised  that  disease,  old  age  and  death  are 
due  to  definite  physical  causes,  as  follows  : 


1.  Heredity 

2.  Infection 

3.  Poisons 

4.  Food  Deficiency 

5.  Food  Excess 

6.  Air  Deficiencies  or 

Defects 


7.  Hormone  Deficiency 

8.  Hormone  Excess 

9.  Physical  Trauma 

10.  Psychic  Trauma 

11.  Physical  Apathy 

12.  Psychic  Apathy 


It  is  the  purpose  of  these  examinations  to  search  for  these 
causes  and  correct  them  or  protect  the  individual  against 
them. 

7.  Apart  from  competent  technique,  the  success  or  failure 
of  an  examining  system  will  depend  largely  on  whether  or 
not  it  is  governed  and  guided  by  these  basic  principles. 

8.  Examinations  having  been  planned  along  these  lines, 
they  must  be  made  as  thorough  and  systematic  as  the  condi- 
tions under  which  they  are  conducted  would  permit.  Even  a 
brief  and  superficial  survey  is  better  than  total  neglect.  A 
complete  fundamental  physical  survey  can  be  made  in  from 
three-quarters  to  one  hour,  and  this  should  cover  each  region 
of  the  body. 

9.  It  is  possible  with  properly  trained  men  to  make  such  a 
survey  in  a very  practical  and  valuable  form  without  the  aid 
of  specialists.  It  is  wise,  however,  to  have  special  examina- 
tion of  the  eye,  ear,  nose  and  throat,  and  this  should  be  done. 
Whether  or  not  other  specialists  are  needed  will  depend  on 
the  results  of  the  general  physical  survey.  This  preliminary 
survey  can  be  made  the  basis  of  counsel  or  action  for  further 
diagnostic  follow-up. 

10.  Many  of  the  diagnostic  tests  appropriate  for  the  vari- 
ous regions  of  the  body  are  simple.  The  technique  and 
significance  of  the  reactions  can  be  readily  acquired  by  a well- 
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grounded  generally  trained  man.  This  limits  the  need  for 
specialists  except  in  borderline  and  obscure  cases  where  ad- 
vanced technique  is  required. 

11.  If  this  work  is  to  be  made  universally  available,  the 
ground  work  must  be  done  by  the  generally  trained  man,  as 
there  are  not  enough  specialists  who  are  really  highly  quali- 
fied to  satisfy  the  needs  in  the  matter  of  periodic  physical 
examination  of  the  whole  population  if  specialists  were  used 
as  a matter  of  routine  in  all  cases. 

12.  With  all  the  data  in  hand  available  from  the  family 
and  personal  record  of  the  individual  and  the  physical  survey 
and  laboratory  reports,  the  results  should  be  interpreted  by 
some  one  trained  in  this  special  work.  The  prominent,  im- 
portant pathological  condition  should  first  be  considered,  the 
relationship  of  the  minor  defects  to  the  prominent  defects 
determined  and  a program  outlined  that  will  involve  the  cor- 
rection of  remediable  defects,  supervision  and  mitigation  of 
non-remediable  defects,  and  in  addition  a constructive  pro- 
gramme in  hygiene  for  the  upbuilding  of  the  body. 

13.  It  is  all-important  that  individuals  be  classified.  Each 
defect  has  its  possible  influence  on  morbidity  and  mortality. 
A11  individual  fifty  pounds  overweight  may,  from  a clinical 
standpoint,  be  given  a clean  bill  of  health,  but  he  belongs  in 
a class  showing  fifty  per  cent,  extra  mortality.  The  entire 
programme  for  physical  examination  must  be  grounded  in 
these  principles — classifying  people  as  to  their  mortality  and 
morbidity  plane  and  counseling  them  as  to  moving  on  to 
higher  planes.  Adequate  prepared  literature  must  be  fur- 
nished in  connection  with  these  examinations,  in  addition  to 
verbal  or  written  counsel. 

Mistakes  to  Avoid 

1.  The  examinations  must  not  be  conducted  from  the  ordi- 
nary clinical  standpoint  of  merely  seeking  to  diagnose  a 
disease. 

2.  Loose  terminology,  vague  and  indefinite  methods  of 
technique  must  be  avoided.  The  examination  must  be  con- 


FEDERAL  HEALTH  ORGANISATION  399 

ducted  in  a workmanlike  manner  with  precision  and  accuracy, 
extending  the  scope  of  the  diagnostic  methods  in  borderline 
and  obscure  cases. 

3.  The  message  based  on  these  examinations  must  always 
be  a hopeful  one.  The  individual  must  be  informed  that 
practically  every  civilised  individual  shows  impairment  and 
the  recognition  of  these  impairments  points  the  way  to  im- 
proved health  and  happiness.  Properly  handled  this  method 
prevents  rather  than  encourages  neurasthenia  and  groundless 
fear  of  disease. 

4.  Do  not  over-emphasise  the  significance  of  any  particu- 
lar form  of  defect  or  fault  in  hygiene.  Every  defect  and 
fault  in  hygiene  has  its  influence  and  these  must  be  presented, 
so  far  as  possible,  in  proper  balance. 

Prof.  Louis  Renon,15  speaking  before  the  Academy  of 
Medicine  in  Paris,  discussed  this  matter  with  singular 
clarity  under  the  title,  “The  Alliance  of  Hygiene  and  of 
Pathology  in  Preventive  Medicine.”  He  said : 

The  day  will  come  when  the  progress  of  personal  hygiene 
and  social  hygiene  will  have  developed  to  such  an  extent  as 
to  shelter  man  from  most  infections  and  diseases.  The  sick- 
nesses which  can  really  be  avoided  will  be  avoided.  The  last 
war,  in  spite  of  its  length,  in  spite  of  the  enormous  number 
of  soldiers  who  fought  in  different  climates,  has  raised,  from 
this  point  of  view,  the  highest  hopes.  The  diseases  which 
destroyed  the  troops  on  the  battle-field:  typhoid  fever,  typhus, 
cholera,  etc.,  have  almost  entirely  disappeared  from  the  war- 
ring armies.  Why  should  it  not  be  the  same  in  normal  private 
life? 

Hygiene  is  a most  important  factor  in  the  prevention  of 
disease,  and  the  reason  for  this  is  clear.  But  it  cannot  yet 
be  completely  separated  from  pathology,  and  they  ought  to 
be  united.  In  fact,  many  of  the  organic  diseases  are  not  de- 
pendent on  hygiene,  at  least  at  present.  Many  of  the  chronic 
diseases  having  an  insidious  commencement,  slow  or  progres- 
sive, are  often  not  recognised  until  that  point  in  their  ad- 


400 


HEALTH  BUILDING 


vancement  when  therapeutics  are  powerless.  Generally  this 
is  the  fault  of  the  patients;  sometimes  the  nature  of  the  dis- 
ease is  responsible  for  this  late  recognition.  In  order  to  put 
an  end  to  such  a state  of  affairs  all  the  recent  measures  in 
early  diagnosis,  all  obscure  symptomatology,  so  well  outlined 
in  the  last  works  of  Widal,  the  slightest  physical-chemical 
reactions  in  blood  infections  and  in  the  organs  ought  to  be 
known  and  to  a large  extent  utilised.  This  will  not  be  com- 
pletely accomplished  until  the  periodic  and  systematic  health 
examination  becomes  a regular  practice. 

This  is  not  a new  idea.  It  was  supported  by  Bares  in  1902, 
in  a very  interesting  work  on  “The  Usefulness  of  a Periodic 
Examination  of  Healthy  Persons  or  those  supposed  to  be 
so.”  * This  periodic  examination  would,  according  to  Bares, 
serve  a double  purpose : ( 1 ) to  check  the  growth  of  certain 
diseases  which  develop  unnoticed  from  their  outset;  (2)  to 
preserve  by  rules  of  hygiene  appropriate  to  each  case  those 
organs  subject  to  unhealthy  tendencies  either  hereditary  or 
acquired.  Bares  asked  for  an  annual  examination  directed 
to  a most  careful  study  of  the  personal  history  and  a system- 
atic examination  of  all  the  organs,  with  a written  record  of 
the  results  of  these  examinations  in  order  to  compare  them 
together.  Perhaps  other  authors  have  expressed  a similar 
idea.  I am  sorry  not  to  know  them,  for  they  would  strengthen 
the  theory  that  I here  support  and  would  help  its  develop- 
ment from  theory  to  practice. f 

In  the  present  state  of  affairs  such  an  examination  may 
seem  illusive  and  visionary,  for  it  is  already  most  difficult  in 
our  country  to  obtain  the  application  of  the  existing  laws  of 
hygiene.  Except  in  the  enlightened  social  classes  it  is  to  be 
feared  that  the  population,  especially  in  the  country,  would 
not  be  willing  to  submit  to  an  examination  which  would  clash 
considerably  with  their  ideas.  This  is  a serious  objection. 

* Bares.  “Sur  l’utilite  d’un  examen  periodique  des  individus 
sains  ou  paraissant  tels,  Vie  Congres  frangais  de  medecine,”  Tou- 
louse, 1902,  p.  130. 

t Professor  Renon  later  became  familiar  with  the  work  of  the 
Life  Extension  Institute  and  accepted  a position  on  the  Foreign 
Advisory  Board. 
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But  already  an  outline  of  such  a system  has  appeared  in  prac- 
tice. To  the  school  hygiene  chart  of  the  children  can  be 
added  the  military  chart  of  the  young  recruits,  kept  up  to 
date  during  all  the  lesson  periods.  Some  organisations,  like 
certain  railway  companies,  have  established  a medical  note- 
book of  all  their  employees.  The  health  examinations,  re- 
sulting from  the  development  of  life  insurance  policies,  those 
due  to  the  personal  initiative  of  families  anxious  to  protect 
their  members  from  the  ultimate  development  of  tuberculosis, 
increase  from  day  to  day.  It  is  therefore  to  be  hoped  that, 
thanks  to  education,  such  an  examination  will  become  possible 
when  in  a few  years’  time  ideas  on  hygiene  and  on  pre- 
ventable diseases  will  have  penetrated  the  masses  of  the 
people. 

The  periodic  and  systematic  health  examination  should 
consist  of  a complete  history  of  the  health  of  the  man  who  is 
well,  made  regularly  from  his  birth  to  his  death.  It  will 
bear  on  the  examination  of  the  blood  (hematology,  serodiag- 
noses,  blood  cultures,  reaction  fixations,  etc.),  cutaneous  and 
intra-cutaneous  reactions,  the  bacteriology  of  the  sputum, 
radioscopy  and  radiography  of  the  lungs,  the  heart,  the  large 
blood  vessels,  the  urinary  organs,  the  digestive  organs, 
urinology  and  the  complete  clinical  examination  (nervous 
system,  intestines,  nose,  ears,  eyes).  The  number  of  re- 
searches that  it  will  be  necessary  to  make  will  depend  upon 
the  progress  of  scientific  discoveries.  In  that  way  definite 
ideas  will  be  obtained  on  the  commencement  of  those  diseases 
developing  slowly  or  intermittently  which,  like  certain  forms 
of  tuberculosis,  like  certain  cancers,  like  blood  infections  and 
many  others,  spread  out  over  many  years.  Treated  at  their 
outset  these  diseases  would  benefit  greatly  by  efficient 
therapeutics. 

In  order  to  obtain  the  full  value  of  such  an  examination  it 
ought  to  be  repeated  at  regular  intervals,  e.g.,  every  two  or 
three  years,  and  compared  with  the  preceding  ones.  The  re- 
sults should  be  written  in  a note-book  assigned  to  the  indi- 
vidual, a true  record  of  identity  by  health. 

It  would  appear  that  the  time  has  come  to  realise  such  a 
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project.  At  a time  when  the  preparation  of  law  on  sickness 
insurance  and  on  invalidity  insurance  is  continually  in  the 
minds  of  the  administrative  world  and  the  medical  world,  the 
regular  and  systematic  health  examination  can  be  fitted  into  a 
scheme  of  social  insurance.  The  means  of  putting  it  into 
practice  can  be  determined  later,  if  the  principle  of  the  thing 
is  recognised  by  all. 

There  are  several  topics  of  great  interest  to  the  nation, 
the  state  and  community  that  should  be  discussed,  such  as : 
maternity,  child  welfare,  sanitation  with  special  reference 
to  typhoid  fever,  malaria,  hookworm  and  tuberculosis. 
These  will  be  taken  up  later  in  the  discussion. 

The  question  of  the  proper  housing  of  civilised  man  is 
rapidly  becoming  an  acute  world-wide  problem.  While 
our  political  ideals  in  this  country  strictly  limit  the  extent 
to  which  the  federal  government  should  assume  respon- 
sibility, nevertheless  a study  of  the  housing  problem  by 
the  federal  health  authorities,  and  also  a study  of  the 
economic  problems  involved  in  the  matter  of  regulating 
building  activities,  are  all  matters  with  which  the  central 
government  should  have  important  concern.  With  the 
concentration  of  the  population  in  cities,  the  tendency  to 
abandon  the  individual  form  of  dwelling  house  with  its 
added  light  and  air  space,  and  the  crowding  of  the  working 
population  into  houses  of  the  tenement  type,  involves  a 
very  distinct  menace  not  only  to  the  health  but  to  the 
morals  of  the  community.  Such  developments  are  not  in 
line  with  the  best  citizenship,  and  the  federal  government 
must  co-operate  with  the  state  government  in  the  matter 
of  stimulating  wholesome  legislation  to  govern  this  situa- 
tion so  far  as  legislation  can  govern  it.  Whether  or  not 
federal  aid  can  be  extended  in  facilitating  the  building  of 
city  and  suburban  homes,  is  a problem  yet  to  be  worked 
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out.  The  needs  of  the  farmer  are  not  greater  than  the 
needs  of  the  factory  worker  or  clerk. 

It  has  been  estimated  that  about  one-third  of  the  people 
of  the  United  States  are  living  under  sub-normal  housing 
conditions ; that  about  one-tenth  are  living  under  condi- 
tions which  are  actually  menacing  to  physical  health  as 
well  as  to  morals  and  family  life.16  Dr.  Chalmers,  health 
officer  of  Glasgow,  has  produced  some  interesting  figures 
on  the  influence  of  housing  conditions  on  mortality. 
Assuming  that  the  death  rate  of  infants  in  one-room 
apartments  is  represented  by  100,  the  mortality  in  two, 
three  and  four  room  apartments  would  be  indicated  by 
the  figures  78,  61  and  49.  That  is,  a child  born  in  a one- 
room  apartment  has  only  about  one-half  the  chance  to 
survive  as  one  born  under  the  more  favourable  situation. 
He  also  shows  that  between  the  ages  of  one  and  five  the 
death  rate  for  one-room  apartments  is  16.6,  for  two-room 
apartments  12.6,  for  three-room  apartments  7.2,  for  four- 
room  apartments  and  upward  3.1,  per  thousand.17  Of 
course  these  differences  in  mortality  are  not  wholly  ex- 
plainable on  the  score  of  the  housing  conditions.  It  goes 
without  saying  that  families  living  in  the  larger  apart- 
ments are  more  favourably  situated  in  many  other  re- 
spects, especially  with  regard  to  intelligent  medical  care, 
sufficient  diet  and  higher  standards  of  living  generally ; 
but  the  more  favourable  housing  conditions  must,  of 
necessity,  be  an  important  factor  among  those  making  for 
lower  mortality. 

In  his  report  of  an  inquiry  into  the  physique  of  Glasgow 
school  children,  Dr.  Chalmers  18  also  gives  some  significant 
findings  as  to  the  stature  of  children,  according  to  the 
size  of  the  house  in  which  they  lived.  He  says : 
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Grading  them  as  belonging  to  one  room,  two  rooms  and 
three  rooms  or  more,  the  average  height  of  girls  from  one- 
apartment  houses  is  43.4  inches,  from  two-apartment  houses 
49.2,  and  from  three-apartment  houses  and  upwards  50.  The 
average  weight  of  girls  from  one-apartment  houses  is  48.8 
pounds,  from  two-apartment  houses  56  pounds  and  from 
three-apartment  houses  and  upwards  58  pounds.  In  boys 
corresponding  differences  are  shown.  In  those  from  one- 
apartment  houses  the  average  height  is  47.7  inches,  from 
two-apartment  houses  49,  and  from  three-apartment  houses 
and  upwards  50.  The  average  weight  of  boys  from  one- 
apartment  houses  is  52.9,  from  two-apartment  houses  56.6 
and  from  three-apartment  houses  and  upwards  59.6.  All  this 
suggests  that  when  we  talk  of  one,  two  and  three  roomed 
conditions  of  living  we  are  dealing  largely  with  the  conditions 
of  an  economic  standard:  that  just  as  people  live  in  a one- 
roomed  house,  so  it  might  be  said  they  are  clothed  and  fed 
in  a one-roomed  manner. 

Veiller  19, 20  has  commented  on  the  fact  that  while  in 
1919,  1,040,000  marriages  occurred  in  the  United  States, 
only  70,000  new  dwellings  were  completed  and  only  20,000 
the  year  before.  It  is  assumed  that  for  each  marriage 
there  is  required  a new  dwelling  place. 

We  really  do  not  need  such  figures  to  prove  that  the 
housing  situation  is  acute,  yet  they  assist  in  a mathematical 
demonstration  of  the  urgency  of  the  need  for  solving  this 
problem  and  of  the  warrant  that  exists  for  making  it  a 
national  problem  and  attacking  it  through  some  form  of 
governmental  commission  or  bureau.  It  is  not  sufficient  to 
have  laws  regulating  tenement  house  building  and  the 
like,  but  the  economic  difficulties  that  obstruct  the  solution 
of  these  problems  must  be  overcome.  A governmental 
commission  or  bureau  could  attempt  the  adjustment  of 
matters  relating  to  the  stabilising  of  the  prices  of  building 
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materials  and  a proper  understanding  with  labour  as  to 
its  responsibility  in  working  out  the  housing  problem. 
These  adjustments  should  be  attempted  by  the  shortest 
cut  compatible  with  a just  settlement  in  the  interest  of  the 
whole  people.  Excellent  housing  laws  exist,  such  as  the 
Veiller  Model  Housing  Law  and  the  tenement  house  laws 
of  New  York  state  and  New  York  City.  There  is  less 
difficulty  in  bringing  about  the  enactment  of  laws  con- 
cerned with  sanitation  of  workers’  dwelling  houses  than 
there  is  in  solving  the  fundamental  economic  problems 
that  interfere  with  the  actual  erection  of  dwellings.  It 
seems  evident  that  this  is  a public  health  problem  quite  as 
pressing  as  many  that  are  receiving  more  attention  from 
government  and  public  health  workers. 

The  recent  joint  conference  of  the  building  and  con- 
struction industries  of  Canada  held  at  Ottawa  under  the 
auspices  of  the  Canadian  Department  of  Labour,  in  which 
employers,  employees  and  representatives  of  the  general 
government  participated,  was  an  interesting  example  of 
a progressive  move  on  the  part  of  a government  to  assist 
in  the  solution  of  these  problems.21 

This  subject  will  receive  further  consideration  in  the 
discussion  of  community  and  industrial  measures. 
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A state  board  of  health  would  in  many  respects,  follow 
the  lines  of  organisation  of  the  federal  department.  Spe- 
cial functions  and  activities  may  be  emphasised  as  follows : 


1.  Divisional  health  officers. 

2.  Inspectors. 

3.  Health  centres. 

4.  Public  health  education. 

5.  Maternity. 

6.  Child  welfare. 

7.  Hospitals. 

8.  Sanatoria. 

9.  Industrial  medicine  and 

hygiene. 


10.  Foods. 

11.  Drugs  and  poisons. 

12.  Personal  hygiene. 

13.  Physical  training  for 

boys. 

14.  Physical  training  for 

girls. 

15.  Periodic  physical  exami- 

nation. 

16.  Housing. 


In  the  preceding  discussion  the  importance  to  the  state 
of  the  control  of  the  communicable  diseases  has  been 
emphasised.  The  national  interest  in  the  maternity  bill  and 
child  welfare  programme  will  awaken  the  states  to  a con- 
sciousness of  their  obligations,  and  undoubtedly  these 
questions  will  eventually  be  removed  from  the  realm  of 
politics  and  given  the  consideration  that  life  and  health 
deserve. 

The  responsibility  for  putting  into  effect  such  measures 
will  devolve  upon  the  state  board  of  health.  It  will  be 
necessary  then  to  have  a well  organised  board,  alive  to  its 
duties  and  its  opportunities  for  constructive  work  in  the 
interest  of  the  people. 
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The  progress  of  sanitation  and  the  advance  of  the  science 
and  art  of  medicine  have  moved  the  centre  of  gravity  from 
external  matters  and  from  sanitation  to  preventive  medicine — 
a preventive  medicine  which  is  positive  rather  than  negative 
and  which  includes  curative  treatment  and  physical  upbuild- 
ing. 

There  is  not  to  be  less  sanitation,  but  there  is  to  be 
more  attention  paid  to  the  individual.  This  offers  the 
greatest  hope  for  the  future. 

To  carry  on  this  programme  some  changes  will  be  neces- 
sary. Larger  states  will  need  to  be  sub-divided  into  dis- 
tricts with  divisional  health  officers  over  each.  Inspectors 
will  be  needed  to  serve  in  these  various  districts ; foods, 
drugs,  poisons,  sanitation  of  schools,  factories  and  insti- 
tutions will  need  their  attention. 

The  establishment  of  health  centres,  hospitals  and  sana- 
toria in  co-operation  with  counties  and  civic  centres  will 
be  necessary  for  the  execution  of  the  plan. 

Industrial  medicine  and  hygiene  will  call  for  state  as 
well  as  federal  co-operation,  and  a comprehensive  pro- 
gramme supplementing  that  of  the  federal  authorities 
will  be  one  of  the  big  factors  in  industry.  Already  plans 
for  the  rehabilitation  of  the  injured  are  under  way  in  some 
states.  There  are  still  a considerable  number  of  industrial 
processes  that  involve  needless  menace  to  the  health  of  the 
worker.  These  risks  could  be  greatly  reduced  and  often 
eliminated  by  the  adoption  of  preventive  measures.  Re- 
search may  be  needed  to  discover  the  best  means  of  reduc- 
ing occupational  diseases  and  occupational  hazards.  The 
statistics  accumulated  relative  to  morbidity  in  industry 
would  be  very  valuable  sources  of  information. 

State  Medicine . At  the  meeting  of  the  American  Med- 
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ical  Association  in  Boston,  June,  1921,  attention  was  given 
to  problems  relating  to  state  medicine,  and  considerable 
uneasiness  was  expressed  by  many  with  regard  to  the 
trend  in  that  direction.  A number  of  resolutions  were 
offered  and  referred  to  the  Committee  on  Legislation  and 
Public  Relations.  All  of  these  matters  were  finally  con- 
sidered by  the  Committee  of  the  Whole,  and  the  following 
resolution  adopted  as  a substitute  for  all  others : 22 

Resolved.  By  the  House  of  Delegates  of  the  American 
Medical  Association  that  it  approves  and  endorses  all  proper 
activities  and  policies  of  state  and  federal  governments 
directed  to  the  prevention  of  disease  and  the  preservation  of 
the  public  health. 

At  the  meeting  of  the  Association  held  in  St.  Louis,  in 
May,  1922,  there  was  even  more  acute  expression  given 
to  the  opposing  views  held  by  the  clinical  group  in  the 
Association  and  the  public  health  group.  The  broad- 
minded and  progressive  men  in  both  groups  see  no  reason 
why  clinical  medicine  and  preventive  medicine  should  not 
move  hand  in  hand.  The  clinician,  however  able,  who 
shows  indifference,  let  alone  antagonism,  to  the  evolution 
of  preventive  medicine  along  lines  that  will  be  for  the 
greatest  good  of  the  whole  people,  whatever  may  be  its 
reaction  on  any  particular  form  of  medical  practice,  is 
false  to  the  best  ideals  and  traditions  in  medicine.  On 
the  other  hand,  recognising  the  importance  of  building  up 
and  protecting  a most  scientific  and  efficient  type  of  indi- 
vidual medical  service  for  the  great  bulk  of  the  people 
it  is  important  to  guard  against  the  development  of  so- 
called  public  health  activities  that  would  tend  to  interfere 
with  the  normal  development  of  private  medical  work 
without  any  equivalent  gain  to  the  public. 
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Caution  and  clear  thinking  are  necessary  in  dealing  with 
these  problems,  and  it  is  the  clinical  group  in  medicine 
that  is  under  the  greatest  risk  of  sustaining  injury  in  this 
controversy  by  a narrow  or  reactionary  policy  that  does 
not  truly  express  the  underlying  spirit  of  the  medical 
profession,  which  in  the  mass  is  composed  of  self-sacrific- 
ing workers  in  the  cause  of  humanity  and  in  the  relief  of 
human  suffering.  A great  deal  of  misunderstanding  and 
many  erroneous  opinions  arise  from  a faulty  viewpoint, 
from  failure  to  perceive  that  however  heroic  and  self-sac- 
rificing the  profession  may  be  in  meeting  the  calls  made 
upon  it  for  the  relief  of  human  suffering,  it  is  in  the  funda- 
mental interests  of  humanity  that  these  calls  should  be  as 
infrequent  as  possible,  and  that  true  heroism  and  public 
spirit  lies  in  adjusting  the  profession  to  work  along  lines 
that  will  reduce  such  calls  to  the  minimum.  It  is  fine  to 
be  heroic  in  war,  but  it  is  uncivilised  to  continue  at  war 
merely  that  heroism  may  be  manifested. 

At  this  particular  meeting  a number  of  resolutions  re- 
garding state  medicine  were  submitted,  and  the  following, 
submitted  by  Dr.  James  F.  Rooney  of  New  York,  was 
finally  adopted : 22 

The  American  Medical  Association  hereby  declares  its 
opposition  to  all  forms  of  “state  medicine,”  because  of  the 
ultimate  harm  that  would  come  thereby  to  the  public  weal 
through  such  form  of  medical  practice. 

“State  medicine”  is  hereby  defined  for  the  purpose  of  this 
resolution  to  be  any  form  of  medical  treatment,  provided, 
conducted,  controlled,  or  subsidised  by  the  federal  or  any 
state  government,  or  municipality,  excepting  such  service  as 
is  provided  by  the  Army,  Navy  or  Public  Health  Service, 
and  that  which  is  necessary  for  the  control  of  communicable 
diseases,  the  treatment  of  mental  disease,  the  treatment  of 
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the  indigent  sick,  and  such  other  services  as  may  be  approved 
by  and  administered  under  the  direction  or  by  a local  county 
medical  society,  and  are  not  disapproved  by  the  state  medical 
society  of  which  it  is  a component  part. 

The  principles  expressed  in  this  resolution,  if  given 
wise  and  cautious  application,  would  appear  to  be  in  the 
public  interest.  If  the  resolution,  however,  is  misunder- 
stood as  a condemnation  of  all  forms  of  state  medicine, 
even  those  dealing  with  preventive  work  and  the  education 
of  the  public  not  only  in  the  avoidance  of  communicable 
diseases  but  disease  of  any  kind,  it  would  place  the  Amer- 
ican Medical  Association  in  a very  unfavourable  light 
before  the  general  public.  As  a matter  of  fact,  in  the  final 
analysis  the  general  public  will  make  its  own  decision  as 
to  what  type  of  medical  service  it  prefers  and  will  employ. 
Scientific  medicine  must  keep  step  with  social  progress 
and  not  place  itself  at  a disadvantage  by  over-insistence 
on  the  employment  of  old  machinery  or  by  ill-advised  and 
intemperate  opposition  to  new  machinery. 

It  would  seem  to  be  in  the  interest  of  scientific  progress 
and  of  public  welfare  that  the  activities  of  state  medicine 
should  not  go  too  far  in  the  actual  treatment  of  disease 
and  that  in  the  main  these  activities  be  confined  to  pre- 
ventive and  educational  work.  We  believe  it  to  be  the 
hope  of  the  leading  minds  in  the  profession  that  there 
will  come  about  through  changes  in  medical  education 
and  in  the  organisation  of  the  profession  to  meet  the  public 
needs,  an  adjustment  of  many  present  difficulties  that 
seem  to  limit  the  benefits  of  most  highly  skilled  medical 
and  surgical  attention  either  to  the  very  rich  or  to  the 
very  poor.  A point  that  should  not  be  lost  sight  of  by 
those  who  consider  this  question  is  the  great  probability 


STATE  HEALTH  ORGANISATION 


41 1 

that  as  agencies  for  prevention,  which  include  critical 
diagnostic  and  laboratory  work,  are  increased,  there  will 
be  need  for  well  trained  general  practitioners  of  the  in- 
ternest type  properly  to  care  for  the  individuals  whose 
physical  deficiencies  are  revealed  by  such  examination. 
As  time  goes  on,  no  doubt  an  increased  number  of  general 
practitioners  will  become  trained  as  counselors  in  hygiene 
and  in  physical  upbuilding.  Such  men  will  perform  a 
valuable  function  in  thoroughly  considering  a patient’s 
needs  up  to  the  point  where  treatment  by  a specialist  is 
really  required.  This  would  place  the  preventive  and 
remedial  work  on  a better  economic  basis  for  the  indi- 
vidual citizen,  while  at  the  same  time  encouraging  the 
development  of  highly  qualified  men  in  the  medical  pro- 
fession, entirely  apart  from  those  in  institutional  and 
state  work.  These  would  seem  to  be  the  ideal  lines  along 
which  the  future  organisation  to  meet  the  people’s  needs 
should  crystallise. 

While  it  may  seem  like  a long  look  ahead,  it  is  my  belief 
that  the  solution  of  these  problems  will  come  not  so  much 
through  legislation  or  social  organisation  as  through  prog- 
ress in  medical  education.  Our  medical  students  are  now 
receiving  far  better  training  than  in  former  years.  The 
entrance  requirements  are  higher,  the  second  rate  schools 
are  being  eliminated,  and  on  leaving  school  the  student  is 
well  grounded  in  medical  science.  The  chief  trouble  lies 
in  the  ideals  that  they  have  when  graduated — the  ideals  of 
disease  rather  than  health.  A great  deal  is  said  to  them 
about  preventive  medicine,  but  they  visualise  it  chiefly 
as  sanitation  and  community  hygiene.  Personal  hygiene 
is  seldom  adequately  taught.  The  science  of  analysing 
human  beings  in  order  to  ascertain  what  they  need  in  the 
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matter  of  hygiene,  correction  of  physical  defects  and  the 
ordering  of  life  in  keeping  well  is  not  intensively  taught 
in  any  school  so  as  to  make  it  a part  of  the  equipment  of 
the  average  practitioner. 

Scattered  through  the  curriculum,  the  detached  scien- 
tific facts  may  be  taught,  but  the  knowledge  is  not  inte- 
grated in  such  a way  as  to  render  it  easily  applicable  to 
human  needs.  The  fault  lies  almost  wholly  in  a survival 
in  our  teaching  methods  of  the  mediaeval  ideas  of  medi- 
cine— the  notion  that  disease  is  an  entity ; that  a physician 
is  not  only  expected  to  sit  in  his  office  and  wait  for  people 
to  become  ill  before  his  usefulness  begins,  but  that  when 
they  do  seek  medical  aid  in  order  to  improve  their  health, 
a diagnosis  must  .be  made  of  some  particular  form  of 
“disease.”  Otherwise  the  patient  must  be  declared  healthy, 
or  merely  a “crank.” 

The  mediaeval  notion  that  disease  is  an  entity  instead 
of  a manifestation  of  certain  infections  or  toxic  agents 
such  as  have  been  discussed  in  this  book,  still  envelopes 
the  practice  of  medicine  in  a haze. 

If  our  students  were  graduated  after  a certain  practical 
test  as  to  their  ability  to  examine  not  alone  cases  of  heart 
disease  or  kidney  trouble,  but  to  critically  analyse  an 
average  man  and  report  the  physical  defects  in  each  region 
of  the  body  which  the  so-called  “man  on  the  street”  usually 
presents,  we  would  have  general  practitioners  less  hyp- 
notised by  the  specialist,  and  more  confident  of  their 
powers  to  make  a complete  physical  examination  and 
determine  whether  the  case  is  one  for  a specialist  to 
follow  up.  No  physician  should  be  graduated  in  medi- 
cine who  cannot  examine  each  region  of  the  body  in  a 
preliminary  way  at  least,  and  detect  probable  abnormali- 
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ties.  The  physician  of  the  future  should  be  better  posted 
on  the  significance  of  physical  defects  and  less  concerned 
with  labeling  his  patient  with  the  name  of  a disease.  The 
public  is  entitled  to  look  to  the  science  of  medicine  for 
protection  against  the  gradual  development  of  disease  as 
well  as  for  its  cure. 

In  its  examination  of  more  than  250,000  people,  the 
Life  Extension  Institute  has  had  an  opportunity  to  study 
many  thousands  of  cases  illustrative  of  the  insufficiencies 
of  the  average  practitioner  to  meet  these  needs;  not  be- 
cause of  lack  of  fundamental  intelligence  and  scientific 
ability,  but  because  of  faulty  viewpoint  and  faulty  training. 
This  applies  not  only  to  general  practitioners  but  to  special- 
ists who  are  likewise  unduly  concerned  with  the  diagno- 
sis of  disease  as  an  entity  and  not  sufficiently  with  evi- 
dences of  physical  defects  which  may  lead  to  disease  in  the 
future. 

The  following  case  is  a typical  one,  showing  the  risk 
attendant  upon  the  conventional  attitude  of  medical  men 
toward  this  problem.  A man  forty-five  years  old  had  suf- 
fered for  eighteen  months  from  severe  headaches.  He  had 
sought  relief  from  general  practitioners  and  from  special- 
ists. No  line  of  treatment  had  been  of  any  benefit.  He 
was  kept  under  observation  in  a hospital  for  several  weeks 
by  a gastro-enterologist  of  international  repute,  and  studied 
on  the  theory  of  a gastro-intestinal  origin  of  his  headaches. 
A leading  neurologist  diagnosed  the  condition  as  a psycho- 
neurosis, and  advised  him  to  keep  away  from  doctors  and 
take  outdoor  exercise.  On  being  subjected  to  a routine 
medical  examination  prompted  by  no  pre-conceived  notion 
as  to  the  origin  of  the  trouble,  but  simply  covering  in  a 
systematic  way  each  region  of  the  body,  by  methods  that 
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a first  class,  well  trained  modern  graduate  in  medicine 
should  be  able  to  apply,  a condition  of  the  eye-grounds — 
“choked  disc” — was  found,  which  finally  led  to  diagnosis 
of  brain  tumour.  Even  a gross  test  of  the  vision  applied 
by  a school  teacher  would  have  led  to  a final  diagnosis  in 
this  case. 

This  man  was  shortly  afterward  operated  on  and  an 
endothelioma  the  size  of  a lemon  removed  from  the  cere- 
bellum. The  patient  made  a quick  recovery,  his  vision 
was  restored  to  half  normal,  and  he  presented  appearances 
of  general  good  health  when  exhibited  at  the  meeting  of 
the  Ophthalmology  Section  of  the  Academy  of  Medicine, 
March  21,  1922.  The  comment  was  made  in  the  discus- 
sion that  in  all  cases  of  ill  health  a careful  examination 
of  the  eyes  should  be  a routine  measure. 

Suppose,  however,  that  the  trouble  had  been  in  the 
rectum  or  the  prostate  gland.  In  that  case  if  the  patient 
was  unfortunate  enough  to  consult  an  eye  specialist  first, 
or  a general  practitioner  who  neglected  to  examine  the 
rectum  or  prostate,  similar  miscarriage  of  science  would 
occur  simply  for  lack  of  a common  sense  routine  which 
could  be  applied  by  any  physician  properly  grounded  in 
medicine  and  governed  by  the  right  ideals.  The  final 
diagnosis  might  have  to  be  made  by  a specialist  and  cer- 
tainly the  operation  performed  by  one,  but  the  prelimi- 
nary work  of  flagging  the  trouble  could  be  completely 
done  by  a man  or  group  of  men  trained  in  this  scientific 
method. 

Another  instance  is  that  of  a man  who  suffered  from 
neuritis  for  three  years.  He  spent  thousands  of  dollars, 
had  passed  through  the  hands  of  nine  different  specialists 
and  had  various  diagnoses  made  and  methods  of  treatment 
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applied.  Finally  on  his  way  to  that  former  time-honoured 
junkshop  of  the  helpless  American  physician,  Carlsbad, 
he  decided  as  a last  resort  to  have  a Life  Extension  exam- 
ination— simply  to  inspect  his  body  and  report  what  was 
found.  The  simple  physical  routine  was  followed,  except 
that  an  X-ray  was  made  of  the  feet,  inasmuch  as  the 
neuritis  seemed  to  abate  when  he  rested  and  increase  on 
walking.  A small  bony  spur  was  found  on  the  under 
surface  of  either  heel  bone,  the  removal  of  which  was 
followed  by  complete  relief,  and  probably  the  saving  of 
the  patient’s  reason  as  the  mental  state  was  becoming 
more  and  more  discouraged. 

In  each  of  these  cases  the  trouble  was  located  by  a 
simple  physical  routine.  No  “marvelous  diagnostic  in- 
sight” was  exercised.  It  was  the  “system”  which  did  the 
work.  If  to  the  marvelous  diagnostic  insight  of  the 
highly  gifted  clinician  we  can  add  the  common  sense  and 
elementary  protection  of  such  a system  the  public  will  be 
well  served.  The  agency  that  discovered  the  troubles  had 
nothing  whatever  to  do  with  the  treatment  of  them.  This 
was  carried  on  by  practitioners  or  specialists  having  no 
relationship  with  the  examining  centre.  If  the  first 
contact  of  these  patients  had  been  with  men  more  inter- 
ested in  thoroughly  examining  the  body  as  a mechanism 
than  in  making  a “diagnosis,”  they  would  have  been  saved 
months  of  suffering. 

This  situation  does  not,  of  course,  justify  people  in 
keeping  away  from  doctors  and  patronising  the  seduc- 
tive fake  medical  cults  which  thrive  so  luxuriantly  at  the 
present  time.  This  would  be  a superficial  and  stupid  con- 
ception of  the  problem.  If  there  is  danger  of  overlooking 
the  real  source  of  trouble  even  with  scientific  physicians 
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under  present  conditions,  there  is  a thousandfold  more 
danger  of  failure  with  these  unscientific  cults.  They 
recklessly  cut  loose  on  your  health  problems,  without  even 
a partial  knowledge  of  the  real  causative  factors  at 
work. 

There  was  never  a time  when  the  medical  profession 
was  better  equipped  to  care  for  the  acutely  ill ; but  all 
self-respecting  physicians  would  wish  to  freely  acknowl- 
edge the  weakness  of  modern  medicine  in  the  particulars 
discussed  and  welcome  all  measures  which  offer  reasonable 
hope  of  eliminating  these  defects  of  medical  practice. 

Those  who  claim  that  the  science  of  keeping  people  well 
has  nothing  to  do  with  the  practice  of  medicine  are  curi- 
ously short-sighted.  Until  the  practice  of  medicine  be- 
comes thoroughly  saturated  with  the  principles  involved  in 
keeping  people  well,  even  the  treatment  of  acute  and 
chronic  disease,  as  already  shown,  must  have  glaring 
weaknesses ; and  no  intensive  and  thorough  plan  for  keep- 
ing people  well  by  periodic  examination  and  education  in 
right  living  can  be  efficiently  operated  without  a thorough 
appreciation  of  clinical  methods  and  problems.  There  is 
no  sharp  line  of  demarcation  between  the  sick  and  the 
well. 

The  difference  between  the  time-honoured  clinical  view- 
point and  the  viewpoint  of  preventive  medicine  is  well 
illustrated  in  the  analysis  of  a typical  group  of  active 
workers — post  office  employees — supposed  to  be  in  good 
health  and  all  at  work,  who  were  examined  by  the  Life 
Extension  Institute  (without  charge  as  a scientific  con- 
tribution) at  the  request  of  the  former  Welfare  Director 
of  the  Post  Office  Department,  Dr.  Frankel.  The  follow- 
ing classification  shows  the  condition  of  this  group : 
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Number  and 
Per  cent. 


Class  1.  No  physical  defects o 

Class  2.  Minor  defects  requiring  observation  or  at- 
tention   o 

Class  3.  Moderate  defects  requiring  hygienic  correc- 
tion or  minor  medical,  dental  or  surgical 

attention 5 

Class  4.  Moderate  defects  requiring  medical  super- 
vision as  well,  as  hygienic  correction 26 

Class  5.  Advanced  physical  impairment  requiring 

systematic  medical  or  surgical  attention. . 57 
Class  6.  Serious  physical  defects  requiring  immediate 

surgical  or  medical  attention 12 

This  group  is  fairly  representative  of  what  is  usually 


found  in  an  average  mixed  group  in  the  population  en- 
gaged at  work,  when  thoroughly  examined. 

Such  a classification,  however,  does  not  convey  a suffi- 
ciently clear  picture  to  the  minds  of  people  who  have 
not  been  working  in  this  particular  field.  Following  is  a 
description  of  certain  of  the  serious  cases,  and  a few  of 
those  in  the  other  classes: 

Class  6 

Case  1.  Age  37. 

Old  history  of  pleurisy,  and  X-ray  signs  of  pleuritic 
thickening. 

Physical  signs  and  X-ray  report  suggests  chronic 
tuberculous  process. 

Blood  pressure  low  (106-70). 

30  pounds  underweight. 

Tonsils  moderately  buried  and  cryptic. 

Badly  decayed  teeth.  Infected  gums. 

Moderate  arterial  thickening  with  slight  enlarge- 
ment of  heart. 

Excessive  use  of  tobacco.  Badly  adjusted  diet.  Too 
little  sleep.  Badly  ventilated  sleeping  room. 
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Case  2.  Age  42. 

Blood  pressure  very  high  (240-150). 

Definite  amount  of  albumin  in  the  urine.  Numerous 
leucocytes.  Low  specific  gravity. 

Enlargement  of  heart,  and  loud  second  aortic  sound. 
Moderate  arterial  thickening. 

Some  evidences  of  bronchitis. 

Tonsils  enlarged,  buried  and  cryptic. 

Defective  vision  not  fully  corrected. 

Nasal  obstruction. 

Flat  foot. 

Complains  of  shortness  of  breath. 

15  pounds  overweight. 

Free  use  of  tobacco. 

Wassermann  test  negative,  but  further  examination 
and  anti-luetic  observation  advised. 

Case  3.  Age  54. 

Blood  pressure  elevated  (182-100). 

Systolic  heart  murmur  at  apex  conveyed  to  axilla. 
Moderate  arterial  thickening. 

Extensive  mouth  infection  shown. 

Tonsils  buried. 

Complains  of  rheumatism  occasionally  in  back  and 
knees. 

Wassermann  negative,  but  further  anti-luetic  obser- 
vation advised. 

Case  4.  Age  31. 

Complains  of  palpitation  of  heart. 

Heart  enlarged.  Apical  systolic  murmur. 

Low  blood  pressure  (110-78). 

Marked  amount  of  albumin,  very  numerous  hyalin 
and  granular  casts. 

Tonsils  enlarged,  buried  and  cryptic  with  cheesy 
masses. 

Extensive  tooth  decay. 

25  pounds  underweight. 
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Slight  flat  foot. 

Slight  double  inguinal  hernia. 

Case  5.  Age  46. 

Complains  of  rheumatism  and  so-called  “gout.” 

70  pounds  overweight. 

Blood  pressure  moderately  elevated  (150-106). 
Tonsils  enlarged,  buried  and  cryptic. 

Root  abscesses  of  teeth. 

Rapid  pulse  and  slight  arterial  thickening. 

Few  cylindroids  in  urine. 

Left  inguinal  hernia. 

Case  6.  Age  47. 

High  blood  pressure  (188-110). 

20  pounds  overweight. 

History  of  severe  abdominal  colic. 

Right  inguinal  hernia. 

Slight  hydrocele. 

Slight  anaemia. 

Early  operation  advisable  owing  to  tightening  of 
ring. 

Case  7.  Age  28. 

History  of  fainting  spells. 

Blood  pressure  elevated  (160-110). 

Tonsils  enlarged  and  cryptic;  spot  on  right  tonsil. 
Several  impacted  molar  teeth. 

Moderate  arterial  thickening. 

Wassermann  negative,  but  anti -luetic  observation 
advised. 

Case  8.  Age  44. 

60  pounds  overweight. 

Root  abscess  and  extensive  pyorrhoea  present. 

Blood  pressure  moderately  elevated  (146-90). 
Moderate  arterial  thickening. 

Rapid  pulse. 
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Tonsils  enlarged. 

Prostate  gland  slightly  enlarged. 

Chronic  nasal  catarrh. 

Excess  of  tobacco  and  coffee. 

Wassermann  negative,  but  anti-luetic  observation 
advised. 

Case  9.  Age  32. 

Strongly  positive  Wassermann  test. 

Excess  of  leucocytes  in  the  urine. 

Root  abscess. 

Tonsils  enlarged,  buried  and  septic. 

15  pounds  overweight. 

Case  10,  Age  31. 

Eye  examination  showed  condition  of  acute  glau- 
coma. 

Root  abscess  present. 

— This  subject  immediately  sought  treatment  and 
operation;  condition  was  relieved  and  sight 
saved. 

Case  11.  Age  37. 

Organic  heart  murmur.  Heart  enlarged. 

Blood  pressure  increased  (160-114).  Compensation 
only  fair. 

Trace  of  albumin  in  the  urine. 

Lungs  require  further  observation. 

Light  weight  and  loss  in  weight  (5  ft.  8^4  in. — 120 
lbs.). 

Error  in  vision  not  corrected. 

Poor  family  history. 

Excess  of  tea  and  coffee. 

Case  12.  Age  33. 

Doubtful  history  of  lues.  Wassermann  negative. 
Present  condition  of  chronic  diarrhoea. 

Tonsils  enlarged  and  defective.  Referred  for  fur- 
ther gastro-intestinal  observation. 
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Class  5 


Case  1.  Age  47. 

25  pounds  overweight. 

Tonsils  enlarged,  buried  and  cryptic  with  cheesy 
masses. 

Blood  pressure  slightly  advanced  (146-96). 
Complains  of  shortness  of  breath  and  frequent  colds. 

Case  2.  Age  35. 

30  pounds  underweight. 

Flat  foot. 

Defective  vision  not  corrected. 

Acid  dyspepsia. 

History  of  empyaema  of  the  lungs.  No  active  con- 
dition present. 

Root  abscess  in  jaw. 

Excessive  use  of  tobacco  and  coffee,  and  badly 
balanced  diet. 

Case  3.  Age  29. 

History  of  being  gassed. 

10  pounds  underweight. 

Slight  enlargement  of  heart  shown  by  X-ray. 
Moderate  thickening  of  arteries. 

Root  abscess  in  jaw. 

Tonsils  enlarged. 

Case  4.  Age  41. 

35  pounds  underweight. 

Low  blood  pressure  (110-70). 

Moderate  thickening  of  arteries. 

Tonsils  buried  and  cryptic. 

Nasal  obstruction.  Antra  cloudy.  Polypi  in  both 
nares. 

Defective  vision,  not  fully  corrected. 

Constipation. 

Indigestion  and  acid  stomach. 

Excess  of  tobacco  and  unbalanced  diet. 
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Case  5.  Age  31. 

Low  blood  pressure  (108-70). 

Moderate  thickening  of  arteries. 

Tonsils  enlarged  and  cryptic. 

Carious  teeth. 

Flat  foot. 

Constipation. 

Complains  of  pain  in  back. 

Case  6.  Age  39. 

25  pounds  underweight. 

Low  blood  pressure  (112-70). 

Slight  heart  murmur — probably  functional. 
Occasional  irregular  heart  action. 

History  of  diabetes,  but  no  sugar  found  in  urine  or 
blood. 

Excess  of  leucocytes,  numerous  cylindroids,  and 
trace  of  albumin  in  urine. 

Tonsils  enlarged,  buried  and  cryptic. 

Two  infected  roots. 

Marked  spinal  curvature. 

Flat  foot. 

Constipation.  Haemorrhoids. 

Cervical  glands  slightly  enlarged. 

Case  7.  Age  41. 

Double  inguinal  hernia. 

Slight  tenderness  over  appendix. 

History  of  intestinal  colic. 

Constipation. 

Marked  arterial  thickening. 

Two  infected  roots. 

Tonsils  defective. 

Weak  feet. 

Case  8.  Age  62. 

15  pounds  overweight.  Excessive  girth. 

Signs  of  bronchitis. 
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Some  shortness  of  breath. 

Slight  enlargement  of  prostate  gland. 
Defective  vision,  not  fully  corrected. 
Tonsils  defective. 

Moderate  arterial  thickening. 


Case  9.  Age  41. 

15  pounds  underweight. 

Frequent  coughs  and  colds. 

Tonsils  enlarged  and  defective. 

Two  infected  roots. 

Blood  pressure  slightly  advanced  (142-90). 
Slight  heart  murmur,  probably  functional. 
Moderate  thickening  of  arteries. 

Moderate  varicocele. 

Slight  spinal  curvature. 

Excess  of  coffee  and  tobacco. 


Case  10.  Age  22. 

20  pounds  underweight. 

Low  blood  pressure  (104-70). 
Several  infected  roots.  Pyorrhoea. 
Tonsils  buried  and  defective. 
Defective  vision  not  fully  corrected. 
Nasal  obstruction. 

Incipient  hernia. 

Excess  of  coffee  and  tobacco. 


Case  11.  Age  23. 

Marked  amount  of  sugar  in  the  urine. 

gravity  1030. 

Root  abscess  in  jaw. 

Tonsils  buried  and  cryptic. 

15  pounds  underweight. 

Haemoglobin  low  (73  per  cent.). 
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Class  4 

Case  1.  Age  32. 

One  infected  root  and  some  pyorrhoea. 

Rapid  pulse. 

Frequent  colds. 

Nasal  obstruction. 

Defective  vision. 

Constipation. 

Acid  dyspepsia. 

Flat  foot. 

Slight  spinal  curvature. 

Excess  of  tobacco  and  coffee. 

Case  2.  Age  48. 

Carious  teeth.  Infected  gums.  Discharging  sinus 
in  the  jaw. 

20  pounds  overweight. 

Complains  of  rheumatism. 

Acid  dyspepsia. 

Excessive  use  of  tobacco. 

Case  3.  Age  26. 

Several  infected  roots. 

Tonsils  enlarged  and  defective. 

30  pounds  overweight. 

Flat  foot. 

Slight  spinal  curvature. 

Acid  dyspepsia. 

Constipation. 

Suffers  from  headaches. 

Case  4.  Age  30. 

Slight  enlargement  of  heart. 

Moderate  thickening  of  arteries. 

15  pounds  underweight. 

Tonsils  buried  and  defective. 

Root  abscess  in  jaw. 

Slight  varicocele. 

Flat  foot. 


Case 
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5.  Age  43. 

Defective  vision  not  corrected. 

Suffers  from  headaches. 

Nasal  obstruction.  Antra  cloudy. 

Tonsils  enlarged  and  defective. 

Constipation. 

Case  6.  Age  45. 

Defective  vision  not  corrected. 

Infected  gums  and  loose  teeth.  Several  infected 
roots. 

Nasal  obstruction.  Antra  cloudy. 

Tonsils  buried  and  defective. 

Evidences  of  bronchitis. 

Frequent  colds  and  coughs. 

Class  3 

Case  1.  Age  47. 

Defective  vision,  not  fully  corrected. 

Slight  flat  foot. 

Slight  varicocele. 

Blood  pressure  very  slightly  advanced  (140-90). 
Tonsils  slightly  defective. 

Excessive  use  of  tobacco. 

Case  2.  Age  27. 

Slight  nasal  obstruction. 

Tonsils  slightly  defective. 

Moderate  arterial  thickening. 

Constipation.  Slight  acne  on  forehead. 

Ears  obstructed  by  wax. 

Excessive  use  of  tobacco  and  coffee. 

Case  3.  Age  43. 

Slight  hydrocele — left  cord. 

Defective  vision,  not  fully  corrected. 

Tonsils  slightly  defective. 

Slight  thickening  of  arteries. 

Slight  defective  hearing. 

Decayed  teeth;  some  pulpless  teeth. 
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Case  4.  Age  33. 

Tonsils  slightly  defective. 

First  degree  flat  foot. 

Ears  obstructed  by  wax. 

Slight  nasal  obstruction. 

Arterial  thickening. 

This  record  presents  a “close-up”  view  of  human  life 
problems  in  a group  of  active  workers.  It  is  not  the 
record  of  a hospital,  dispensary  or  clinic ; and  that  it  is  a 
fair  picture  of  an  ordinary  group  of  workers  is  shown 
by  broad  statistics  derived  from  the  examination  of  many 
other  similar  groups  and  a total  experience  on  more  than 
250,000  people  examined  by  the  Life  Extension  Institute. 

Following  up  this  work  the  United  States  Public  Health 
Service  has  examined  a thousand  post  office  employees 
along  the  same  lines  and  the  results  are  in  striking  agree- 
ment with  the  preliminary  study  made  by  the  Institute, 
as  shown  by  the  following  table: 

Comparison  of  the  Results  of  the  Physical  Examination 
of  985  Post  Office  Employees  Made  by  the  United  States 
Public  Health  Service  with  ioo  Employees  Examined  by 
the  Life  Extension  Institute  of  New  York 

Results  by  Classes  Rate  per  1,000 

Life  Ex-  Life  Ex- 

U.  S.  Public  tension  U.  S.  Public  tension 
Health  Service  Institute  Health  Service  Institute 


Class  I * 

5 

0 

5 

0 

“ II 

12 

0 

12 

0 

“ III 

258 

5 

262 

50 

“ IV 

336 

26 

34i 

260 

“ y 

234 

57 

238 

570 

“ VI 

140 

12 

142 

120 

The  study  of 

this 

group  makes 

clear  the 

need  for  a 

thorough  and  critical  analysis  of  the  human  body  before 
* For  description  of  classes,  see  p.  417. 
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physical  breakdown  or  acute  disease  occurs — the  early 
detection  of  physical  defects,  or  infection,  poisons,  and 
the  various  factors  which,  in  the  course  of  years,  are  re- 
sponsible for  the  tissue  changes  which  have  erroneously 
been  ascribed  to  time. 

There  is  well  grounded  feeling  that  specialism  has  been 
overdone.  There  is  need  to  establish  facilities,  either 
through  the  type  of  general  practitioner  described,  through 
the  various  agencies  such  as  health  centres,  life  insurance 
companies,  school  inspection  and  the  various  government 
services  in  which  physical  examination  is  a requisite,  and 
last,  and  probably  most  important,  the  physical  examina- 
tions in  industry  so  that  the  physical  deficiencies  of  the 
people  and  their  health  needs  may  be  ascertained.  Or- 
ganisation for  the  remedial  work  will  naturally  flow  from 
these  activities,  and  while  it  may  be  that  in  part  this  work 
must  be  undertaken  by  state  agencies  or  institutions,  it 
is  desirable  that  the  medical  profession  respond  to  these 
demands  and  in  due  course  become  adjusted  to  them. 

One  of  the  most  important  functions  of  the  state  board 
of  health  is  the  organisation  and  operation  of  laboratories 
for  the  convenience  of  the  public.  As  far  as  possible  this 
service  should  be  free.  From  the  laboratory,  reliable  vac- 
cines, anti-toxins,  etc.,  should  be  obtainable.  The  inspec- 
tion of  hospitals,  private  and  commercial  laboratories  by 
the  state  is  a valuable  service  to  the  laboratories  tested  and 
to  the  public.  New  York  City  has  recently  required  X-ray 
laboratories  to  be  inspected  and  licensed — a very  wise 
measure. 

The  control  of  waterways,  protection  of  rivers  and 
lakes  from  pollution,  and  the  very  careful  protection  of 
watersheds  and  sources  of  supply  for  waterworks  systems 
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of  cities  is  naturally  a state  duty,  and  the  board  of  health 
has  this  responsibility. 

The  enactment  and  enforcement  of  proper  housing  laws 
is  a matter  that  directly  relates  to  public  health  and  has 
been  considered  fully  under  the  discussion  of  federal  and 
community  activities. 


CHAPTER  IV 
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As  for  Americanisation,  about  which  much  is  said  and 
little  done,  there  is  no  better  or  more  effective  means  of 
reaching  a desirable  alien  than  through  the  intimate,  sympa- 
thetic and  experienced  medium  which  neighbourhood  and 
settlement  houses  and  other  social  service  organisations  pro- 
vide.— Herbert  Hoover. 


The  functions  of  a community  board  of  health  under 
the  supervision  of  a commissioner  of  health  or,  in  small 
localities,  under  the  supervision  of  a full  time  health  offi- 
cer, may  be  suggested  as  follows : 


1.  Health  centres. 

2.  Pre-natal  work. 

3.  Infant  welfare  work. 

4.  Pre-school  work. 

5.  Public  health  nurse. 

6.  Hospital  and  sanatorium. 

7.  Day  and  night  camp. 

8.  Public  health  education. 

9.  Factory  inspection. 

10.  Laboratory  inspection 
(pathological  and  X- 
ray). 


11.  School  inspection. 

12.  Personal  hygiene. 

13.  Periodic  physical  exami- 

nation (private  and 

public  facilities  for). 

14.  Dental  prophylaxis. 

15.  Community  house. 

16.  Parks. 

17.  Playgrounds. 

18.  Athletics. 

19.  Baths  and  swimming. 

20.  Housing. 


The  interlocking  of  federal,  state,  community  and  in- 
dustrial interests  has  already  been  outlined. 

The  programme  or  health  plan  for  the  community  de- 
velops along  more  definite  lines  than  either  state  or  fed- 
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eral,  and  there  are  added  interests  which  make  the  plan 
more  complicated  in  its  presentation.  Its  activities  may 
be  tabulated  in  three  main  groups: 

Preventive  and  Reparative : 

The  Board  of  Health 
Health  officer 

Inspectors  (school  and  factory) 

Public  health  nurses 
Laboratory 

Reparative  and  Preventive : 

Hospital  (Board  of  Governors) 

Sanatorium 

Day  and  night  camp 

Health  Centre 

(1)  Emergency  hospital 

(2)  Clinics  for — 

Maternity 

Child  welfare 

Nutrition — milk  stations 

Dental — prophylaxis  treatment 

X-ray 

Medical 

Surgical 

Eye,  ear,  nose  and  throat 
Skin 

Venereal  diseases 
Mental  hygiene 
Physical  examination 
Gynecology 
Laboratory 

Recreational  and  Preventive : 

The  Community  House  and  its  subsidiary,  The  Neighbour- 
hood House 
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Lectures 
Concerts 
Moving  pictures 
Library 
Clubs 


Gymnasium 
Bowling  alley 
Swimming  pool  and  baths 
Pool  tables 
Squash  court 


Athletic  Park  Neighbourhood  House 

Parks  Recreational 

Children’s  playgrounds  Social  service 

Rink  Employment 

Auditorium 
Museum 
Art  Gallery 

The  Community  House  serves  many  and  diverse  uses 
in  a community  plan,  varying  with  the  size  of  the  town  or 
city.  In  a small  centre  it  would  contain  practically  all 
equipment  for  recreation  and  would  include  the  library. 
In  larger  centres,  it  would  be  more  of  a gymnasium.  In 
addition,  it  would  be  the  administrative  headquarters  of 
parks,  playgrounds  and  recreations  for  the  community  as 
suggested  in  the  chart  on  page  432. 

In  large  centres  it  would  be  necessary  to  have  subsidiary 
neighbourhood  houses  as  the  centres  for  the  smaller  dis- 
tricts, and  these  would  vary  with  the  conditions  or  dis- 
tricts. The  neighbourhood  house  is  shown  in  the  chart 
(page  442)  entitled  “A  Life  Service  Station.”  In  addi- 
tion to  its  recreational  function,  it  would  be  the  social 
service  centre  for  the  neighbourhood,  and  could  be  made 
still  more  useful  in  an  industrial  district  if  it  served  as  an 
employment  bureau. 

In  quite  large  centres,  say  up  to  100,000  to  200,000, 
it  would  be  feasible  to  adopt  a co-operative  plan  between 
the  hospital  and  the  board  of  health  to  effect  economy. 
One  good  laboratory  could  do  the  laboratory  work  of  the 
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hospital,  the  board  of  health  and  the  health  centres,  and 
reliable  work  would  be  obtained. 

In  another  chart  herewith  presented  (page  434)  such 
a plan  is  exhibited  with  the  general  hospital,  centrally 
located,  co-operating  in  the  public  health  interest  with  the 
board  of  health.  Four  health  centres  are  shown  in  their 
strategic  positions  in  outlying  areas,  and  their  vital  con- 
nection with  the  central  organisation  is  depicted  as  nursing 
service,  ambulance  service,  medical  service  and  health 
service. 

Such  an  arrangement  would  aid  in  keeping  the  over- 
head charges  at  the  minimum.  At  the  same  time  the 
nursing  experience  would  be  so  much  more  valuable  to 
nurses  that  the  organisation  of  a nursing  school  or  affilia- 
tion with  established  training  schools  for  nurses  might  be 
considered. 

Add  to  this  a sanatorium  for  the  care  of  tuberculosis 
patients  and  a day  and  night  camp  for  the  protection  of 
those  who  are  afflicted  with  the  disease,  but  who  are 
wage-earners  and  can  carry  on  fairly  well  if  they  have 
favourable  hygienic  conditions  for  part  of  the  twenty-four 
hours.  Utilise  the  day  camp  as  a preventorium  and  as 
an  open-air  school  for  children  who  are  threatened  with 
tuberculosis,  and  there  is  developed  a well-rounded  civic 
plan. 

The  Health  Centre.  The  origin  of  the  modern  dis- 
pensaries may  be  found  in  a very  familiar  dispute  be- 
tween medical  men  and  apothecaries  in  English  seven- 
teenth century  history*  according  to  Dock  and  Stewart’s 
“A  Short  History  of  Nursing.”  Free  treatment  for  the 
poor  had  not  yet  been  organised  professionally,  and 
physicians  complained  that  apothecaries  prescribed  and 
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gave  medicines.  The  apothecaries  replied  that  the  poor 
could  not  afford  physicians’  fees.  The  physicians  met  the 
economic  necessity  and  passed  a formal  resolution  ( 1687) 
to  give  free  treatment  to  the  sick  poor.  As  a distinct  in- 
stitution, however,  the  modern  dispensary  dates  from  the 
founding  of  the  Royal  Dispensary  (1770)  in  connection 
with  St.  Bartholomew’s  Hospital  in  London.  Philadelphia 
had  its  first  dispensary  in  1786.  From  that  time,  extension 
was  rapid.23 

To  aid  the  work  of  the  dispensary  visiting  nurses  were 
engaged,  and  in  1862  Florence  Nightingale  co-operated 
with  Mr.  Rathbone  of  Liverpool  in  founding  district  nurs- 
ing. The  Ethical  Society  of  New  York  was  the  origin- 
ator of  the  plan  on  this  continent  and  in  1879  employed 
a nurse  to  visit  the  homes  of  patients  coming  for  advice  to 
the  dispensary,  supported  by  the  society.23  These  dis- 
pensaries have,  for  the  most  part,  been  directly  associated 
with  hospitals  and  medical  colleges. 

The  modern  health  centre  is  essentially  different  from 
the  hospital  dispensary  and  has  been  the  outgrowth  of  the 
work  of  the  visiting  nurse.  The  crusade  against  tubercu- 
losis gave  the  first  great  impetus  to  the  movement.  At 
first  nurses  attacked  the  problem  for  cities  of  many  thou- 
sands, working  entirely  alone.  Later,  cities  were  divided 
into  districts  and  nurses  were  assigned  to  each ; then  visit- 
ing nurses’  associations  were  formed.  “When  the  older 
and  more  conventional  work  of  visiting  nursing  was  united 
to  the  settlement  idea  of  living  in  and  identifying  one’s 
self  with  a neglected  district,  with  the  rounded  purpose  of 
applying  all  one’s  civic  and  personal,  as  well  as  profes- 
sional, gifts  to  the  service,  a factor  of  immense  importance 
was  added  to  all  the  others  striving  toward  a higher  form 
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of  national  life.  This  was  the  contribution  to  nursing 
(history  first  made  by  Lillian  D.  Wald  (1893)  and  quickly 
followed  by  nurses  in  other  sections  of  the  country.”  24 
The  following  chronology,  prepared  by  the  National 
Association  for  Public  Health  Nursing,25  is  interesting  in 
this  connection : 

1813.  Charleston,  S.  C.  The  Ladies’  Benevolent  Society,  the 
first  secular  association  to  send  visiting  nurses  to  the 
homes  of  the  sick  poor.  No  hospital  graduate  nurses 
existed  until  60  years  later,  1873,  but  good  home- 
trained  attendants  did  this  work,  and  it  was  con- 
tinued all  through  the  war.  In  1902  they  employed 
their  first  graduate  nurse,  and  still  keep  up  the 
work. 

1877.  First  hospital  graduate  public  health  nurse  in  the 
United  States  was  started  by  the  Woman’s  Branch 
of  the  New  York  City  Mission. 

1879.  Second  public  health  nurse,  by  the  Ethical  Society, 
New  York  City.  Both  had  Bellevue  Hospital  gradu- 
ates, and  still  employ  nurses. 

1881.  Third  public  health  nurse  was  engaged  by  the  Ma- 
ternity Society  of  the  Protestant  Episcopal  Church, 
Cincinnati,  Ohio. 

1883.  Fourth  public  health  nurse,  St.  Phoebe’s  Mission, 

Brooklyn,  N.  Y. 

1884.  Boston,  New  England  Hospital. 

Newport,  R.  I.,  Newport  Hospital. 

New  York  City,  St.  George’s  Church. 

Philadelphia,  Pa..  Philadelphia  Dispensary. 

1886.  Boston,  Mass.,  Instructive  District  Nursing  Associa- 

tion. 

1887.  Norwich,  Conn.,  United  Workers. 

New  York  City,  Grace  Church. 

1889.  Kansas  City,  Mo.,  Visiting  Nurse  Association. 

1890.  Brooklyn,  N.  Y.,  Visiting  Nurse  Association. 

Chicago,  111.,  Visiting  Nurse  Association. 
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1890.  Detroit,  Mich.,  Visiting  Nurse  Association. 

New  York  City,  Mt.  Sinai  Hospital. 

1893.  New  York  City,  Henry  Street  Settlement  (nurses). 
1895.  Proctor,  Vt.,  first  industrial  nurse  engaged  by  the 
Vermont  Marble  Works. 

1897.  New  York  City,  second  industrial  nurse  engaged  by 

the  Wanamaker  Store  (Anna  Duncan,  Graduate 
Nurse,  New  York  Hospital,  New  York  City). 

1898.  Los  Angeles,  Cal.,  first  Municipal  general  public 

health  nurse  engaged. 

1902.  New  York  City,  first  Municipal  school  nurse  engaged. 
1904.  Los  Angeles,  Cal.,  started  school  nursing. 

Economy  of  administration  and  co-ordination  of  activi- 
ties developed  the  associated  charities ; efficient  service 
demanded  district  centres ; visiting  nurses’  homes  and  sup- 
ply stations  developed  into  relief  and  milk  stations,  and 
finally  into  treatment  centres,  and  the  local  doctors  under- 
took the  care  of  charity  cases  which  otherwise  would  prob- 
ably have  gone  untreated.  The  nursing  service  in  the 
schools  was  another  important  factor  in  the  development. 
Efforts  of  nurses  to  get  results  led  them  to  the  homes  of 
the  children  and,  refusing  to  be  defeated  by  the  indiffer- 
ence of  the  parents,  they  sought  ways  to  overcome  their 
difficulties.  The  distance  to  hospitals  and  dispensaries, 
with  the  associated  difficulties  of  transportation  led  natu- 
rally to  the  building  up  in  the  districts  of  these  treatment 
centres.  Thus  the  evolution  of  the  health  centre  has  come 
slowly  in  response  to  the  splendid  work  of  the  nursing  pro- 
fession. They  have  led  the  physicians  into  this  great  field 
of  service,  and  no  one  should  be  more  willing  to  give  credit 
to  the  nurses  than  the  physicians.  This  leadership  has 
often  been  shared  with  lay  women,  but  the  great  and  in- 
spiring accomplishments  have  been  the  work  of  trained 
nurses. 
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Because  of  its  evolutionary  development  the  health  cen- 
tre has  had  a continuous  growth ; and  coming  as  it  has 
in  response  to  revealed  needs  and  in  the  interest  of  the 
common  good,  it  bids  fair  to  bring  to  a happy  solution  the 
vexed  question  of  community  medicine. 

From  the  city  it  has  found  its  way  into  the  country,  and 
counties  are  now  uniting  to  secure  for  their  people  the 
services  rendered  heretofore  only  to  city  dwellers.  This 
is  a response  in  part  to  the  adoption  of  the  motor  clinic 
inaugurated  to  bring  to  the  people  the  benefits  of  the  most 
impressive,  as  well  as,  perhaps,  the  most  important  de- 
partments of  the  clinics,  the  child  welfare  and  the  dental 
clinic.  We  have  actually  witnessed,  then,  and  that  within 
the  past  few  years,  this  wonderful  development  in  response 
to  the  work  of  the  visiting  nurse.  So  important  has  the 
work  of  the  nurses  become  that  they  are  now  charged  with 
a large  part  of  the  public  health  work,  and  as  public  health 
nurses  they  are  fulfilling  the  prophetic  vision  of  Florence 
Nightingale,  who  emphasised  the  importance  of  '‘Health 
Nursing.” 

In  1917  it  was  estimated  that  there  were  about  a dozen 
health  centres  in  this  country.  On  December  31,  1920, 
there  were  385  actual  health  centres  in  operation  in  vari- 
ous parts  of  the  United  States.  The  Red  Cross  was  con- 
cerned in  the  administration  of  all  but  60  of  these.26  It 
should  not  be  understood,  however,  that  all  of  these  health 
centres  included  functions  outlined  in  this  report.  The 
term  “health  centre”  is  one  that  is  very  loosely  used,  as 
pointed  out  by  Philip  S.  Platt,27  director  of  the  New 
Haven  Health  Centre,  who  described  the  various  types, 
widely  different  in  method  and  even  in  spirit,  although  all 
bearing  the  same  name.  The  organisation  of  a health 
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centre  must  be  governed  to  a considerable  degree  by  the 
needs  of  the  population  in  which  it  is  located.  It  is  of 
interest  to  consider  the  existing  types  as  described  by 
Mr.  Platt: 

Type  1 limits  itself  to  health  education  along  the  usual  lines 
of  exhibits,  talks,  literature,  and  to  functions  of  an  informa- 
tion clearing  house  character. 

Type  2 does  the  above  but  also  engages  in  medical  treat- 
ment of  the  sick,  through  various  clinics. 

Type  3 resembles  a miniature  health  department,  for  it 
carries  on  in  a local  district  all  or  nearly  all  of  the  functions 
of  the  official  department  of  health  under  a plan  of  decentral- 
ization. 

Type  4 is  radically  different  in  limiting  itself  to  consultative 
medical  diagnosis  of  the  most  modern  and  scientific  character, 
dependent  upon  a group  of  experts  and  primarily  designed  to 
aid  and  educate  the  less  highly  trained  physician. 

Type  5 is  differentiated  from  the  preceding  types  by  reason 
of  its  positive  emphasis  on  the  possibility,  and  the  desirability, 
of  good  health.  It  is  primarily  interested  in  the  well  or  only 
slightly  indisposed  person.  It  gives  careful  physical  exami- 
nations to  well  people.  It  is  not  a dispensary,  for  it  does  not 
give  medical  treatment.  It  wishes  to  create  a “will  to 
health.” 

The  Red  Cross  Health  Centre  has  been  designed  to  in- 
clude in  its  activities,  in  addition  to  clinics  which  are  al- 
ways directed  by  local  doctors,  those  of  a general  infor- 
mational, social  and  educational  character,  which  can  be 
organised  and  conducted  by  lay  people,  with  technical  ad- 
vice and  supervision  also  provided  for  in  its  scheme  of 
organisation.28 

In  1909  a plan  almost  identical  with  the  general  plan 
here  submitted  was  proposed  for  Winnipeg,  Manitoba.29 
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The  name  “health  centre”  was  not  associated  with  it,  but 
the  proposed  plan  was  distinctly  the  outgrowth  of  the  need 
revealed  through  the  work  of  the  Margaret  Scott  Nursing 
Mission. 

An  interesting  phase  of  health  centre  work  is  being 
undertaken  in  Saskatchewan  as  reported  recently  in  the 
Manitoba  Free  Press,  from  which  the  following  is 
quoted : 30 

It  is  estimated  that  Saskatchewan  has  a population  of 
800,000  people  scattered  over  its  250,000  square  miles,  fully 
70  per  cent,  of  them  being  resident  in  the  rural  districts.  To 
care  for  these  people  in  time  of  sickness  there  are  not  more 
than  500  fully  qualified  nurses  engaged  in  all  branches  of 
nursing.  For  the  300-odd  villages,  80  towns  and  7 cities  there 
is  not  much  more  than  an  average  of  one  doctor  and  one 
nurse  for  each.  What  then  of  the  people  in  the  surrounding 
country?  Truly  we  have  a splendid  system  of  municipal 
hospitals,  but  there  are  less  than  40  in  all.  What  of  the 
people  in  the  settlements  far  away  from  the  railways?  Here 
the  Red  Cross  comes  to  the  rescue  and  is  establishing  its  four- 
bed  outposts. 

The  Provincial  University,  the  Red  Cross  and  the  Reg- 
istered Nurses’  Association  are  co-operating  in  the  plan. 
The  Women’s  Institutes  of  Alberta  are  petitioning  to 
have  the  same  plan  introduced  into  that  province. 

No  better  means  of  “conserving  the  human  resources  of 
the  state”  has  been  found  than  in  the  health  centre.  Its 
usefulness  has  been  restricted  largely,  however,  to  the 
“charity  case.”  The  scope  of  operations  must  be  widened 
in  order  that  its  benefits  may  be  extended  to  the  whole 
people  subject  to  the  limitations  already  discussed. 

This  will  call  for  co-operation  between  those  inter- 
ested : 
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(a)  The  general  interests: 

1.  Federal  health  authorities. 

2.  State  health  authorities. 

3.  Municipal  or  county  health  authorities. 

4.  Civic  health  authorities. 

( b ) The  special  interests: 

1.  The  medical  profession. 

2.  The  nursing  profession. 

3.  Industry. 

4.  Boards  of  health. 

5.  Hospitals. 

6.  Medical  colleges. 

7.  National  Health  Council. 

8.  The  American  Medical  Association,  as  representa- 

tive of  the  national  interests  of  the  medical  pro- 
fession. 

There  can  be  no  question  of  the  ultimate  co-operation 
of  the  medical  profession.  One  has  but  to  think  of  the 
honours  accorded  by  the  profession  to  national  leaders  who 
make  it  possible  to  do  more  for  the  common  good — Gor- 
gas,  Pasteur,  Lister,  Jenner,  Osier,  the  Mayos — and  the 
honour  accorded  in  local  circles  to  local  leaders  to  realise 
that  their  co-operation  is  assured.  No  plan  will  be  per- 
fectly satisfactory  that  does  not  take  cognizance  of  the 
class  interests.  It  must  be  good  enough  to  combine  these 
class  interests  so  perfectly  that  there  shall  result  not  a 
mechanical  mixture  but  a synthetic  solution,  a practical 
solution  of  the  whole  problem ; one  that  will  best  conserve 
the  best  interests  of  all  classes  and  do  injustice  to  none. 

The  further  development  of  the  health  centre  is  best 
illustrated  in  the  chart  (page  442),  entitled  “A  Life 
Service  Station,”  which  sets  forth  graphically  its  scope  and 
field  of  service.'  Its  relation  to  industry  is  shown  in  the 
chart  (page  443),  “Industrial  Co-operative  Health  Plan,” 
and  discussed  elsewhere  in  this  study. 
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The  plan  offers  better  service  to  the  public  in  the  pre- 
vention of  sickness;  better  care  in  the  event  of  sickness 
developing ; prompt  service  to  all  the  people — 27  per  cent. 


A Life  Service  Station,. 

J@fe£xtention  Institute. 

C.  T.  Sharpe,  M.  D. 
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of  the  sick  get  no  care  now;  a solution  of  the  rural  health 
problem ; a means  of  checking  the  spread  of  communicable 
diseases ; a way  to  put  into  operation  the  most  modern 
teachings  of  pre-natal  care,  maternity  and  child  welfare ; 
to  correct  at  its  source  what  compulsory  health  insurance 
seeks  to  mitigate  after  it  has  happened ; to  relieve  industry 
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of  a health  burden  imposed  upon  it  unjustly;  economy  of 
service;  the  services  of  specialists  at  moderate  cost  to  the 
people  and  to  industry ; the  assurance  of  a living  to  the 
newly  graduated  physician  and  the  suppression  of  charla- 
tanism. 

Health  centres  might  be  compared  to  courts  of  law, 
Under  this  plan  it  would  be  the  privilege  of  the  state 
to  provide  the  physician  a place  to  practice  his  profession 
in  the  interests  of  the  common  good,  just  as  it  has  in  the 
past  provided  the  lawyer  a place  to  carry  on  his  practice. 
It  will  equip  the  health  centre  as  completely  as  the  scope 
of  service  it  is  designed  to  render  requires.  It  should 
then,  in  co-operation  with  representatives  of  the  American 
Medical  Association  as  represented  by  the  County  Medi- 
cal Society  and  in  pursuance  with  a general  plan  spon- 
sored and  approved  by  the  American  Medical  Association, 
organise  the  staff  of  the  health  centre. 

The  outstanding  danger  of  the  plan  might  possibly  be 
that  it  would  develop  into  an  unsatisfactory  and  uneco- 
nomic health  plan  analogous  to  “state  medicine” ; that 
there  might  develop  in  connection  with  it  practices  that 
have  called  down  harsh  criticism  upon  the  present  gov- 
ernment hospitals;  that  dishonest  or  slothful  men  might 
find  in  it  an  easy  berth  neglecting  the  interests  of  the 
people  they  are  supposed  to  serve ; that  red  tape  might  so 
entangle  its  administration  as  to  make  desirable  changes 
in  its  staff  impossible;  or  that  politicians  would  find  a 
way  to  meddle  with  it  and  thus  enlarge  their  field  of 
predatory  endeavours. 

In  order  that  these  pitfalls  may  be  avoided  it  would  be 
necessary  to  safeguard  the  details  of  the  plan.  To  this 
end,  the  status  of  the  practitioner  of  medicine  must  not 
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be  changed.  He,  as  does  the  lawyer,  should  maintain 
his  private  office  and  his  private  interests  as  a practicing 
physician. 

Dr.  Victor  C.  Vaughan  31  in  a recent  article  has  admir- 
ably presented  the  principles  that  should  govern  the  de- 
velopment of  the  health  centre.  His  views  embody  the 
highest  ideals  of  preventive  medicine,  while  recognising 
the  dangers  of  state  medicine  and  the  need  for  safeguard- 
ing professional  independence  and  initiative.  It  is  well 
worth  while  to  consider  in  detail  his  suggestions,  since 
they  combine  these  elements  of  conservatism  and  prog- 
ress. He  says : 

Every  community,  the  boundaries  of  which  may  or  may 
not  be  determined  by  state,  county,  municipal  or  township 
lines,  should  have  the  authority,  on  a majority  vote  of  its 
citizens,  to  build,  equip  and  maintain  a community  hospital. 

This  community  hospital  may  or  may  not  be  located  in 
close  proximity  to  the  tuberculosis  hospital,  which  each  county 
in  most  of  the  states  is  now  authorised  to  build.  I think  that 
the  tuberculosis  hospital  and  the  general  hospital  should  be 
under  the  same  management,  but  there  may  be  differences  of 
opinion  concerning  this,  and  at  any  rate  it  is  not  a matter  of 
great  importance. 

Authority  to  build  and  maintain  such  community  hospitals 
may  be  secured  by  an  enabling  act,  just  as  the  authority  to 
build  and  maintain  tuberculosis  hospitals  has  been  obtained. 
Sixteen  states  have  already  enacted  some  kind  of  an  enabling 
act,  modeled  largely  on  the  Iowa  law.  (Section  409,  Revised 
Statutes  of  Iowa.)  Instead  of  a general  enabling  act  cover- 
ing the  whole  state,  any  community  might  present  a bill  to  the 
legislature,  calling  for  such  an  act,  applicable  to  that  com- 
munity only.  I am  told  that  in  certain  states  the  boards  of 
supervisors  have,  without  any  such  law,  gone  ahead  and 
built  community  hospitals  of  this  kind. 


HEALTH  BUILDING 


446 

The  community  hospital  should  start  with  at  least  one  bed 
for  every  500  inhabitants  of  the  district  served.  In  my  opin- 
ion, it  would  be  best  to  have  a general  hospital  consisting 
solely  of  single  rooms,  though  small  wards  might  be  deemed 
best.  In  addition  to  the  general  hospital,  and  as  part  of  the 
same  building,  there  should  be  an  operating  room,  a lying-in 
room,  and  bacteriologic,  chemical  and  Roentgen-ray  labora- 
tories; also  quarters  for  nurses,  matron  and  other  adminis- 
trative officers;  and  by  all  means  a library  with  ample  read- 
ing room. 

The  community  hospital  should  be  managed  by  a board  of 
from  three  to  five,  preferably  elected  by  the  people,  though 
this  board  might  be  selected  by  the  county  supervisors  or  ap- 
pointed by  some  other  local  authority.  Such  community  hos- 
pitals might  receive  some  support  from  state  funds.  This 
may  be  necessary  in  sparsely  settled  districts,  but  I think  it 
should  be  avoided  whenever  possible.  I believe  most  heartily 
in  local  self-government  so  far  as  it  can  be  secured — that 
each  community  should  pay  for  and  control  its  own  institu- 
tions. The  hospital  board  would,  of  course,  have  the  right  to 
buy  or  rent  property  and  accept  donations. 

Every  legally  qualified  physician  in  the  community  should 
have  the  right  to  utilise  this  hospital,  its  laboratories  and  its 
library.  He  could  bring  to  the  hospital  and  there  treat  any 
of  his  patients,  maintaining  at  all  times  between  himself  and 
the  patient  the  privileges,  rights  and  amenities  that  exist  be- 
tween a private  practitioner  and  his  patient.  The  hospital 
should  make  charge  to  the  patient  for  such  use  as  he  has 
made  of  the  hospital  and  its  laboratories,  but  should  have  no 
concern  with  the  pecuniary  affairs  between  physician  and 
patient. 

The  community  hospital  should  be  a place  where  each 
physician  in  the  community  can  find  all  the  facilities  neces- 
sary to  keep  himself  in  the  front  ranks  of  the  profession.  He 
may  spend  his  spare  time  in  work  in  the  bacteriologic  or 
chemical  laboratories,  in  the  Roentgen-ray  department,  in  the 
library,  and  in  acquainting  himself  with  all  newT  diagnostic 
methods. 
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The  library  of  the  community  hospital  should  contain  all 
valuable  current  medical  journals,  and  it  should  be  able  to 
secure  the  loan  of  rare  and  valuable  books  from  the  Surgeon- 
General’s  library  and  from  other  great  medical  libraries;  in 
other  words,  any  book  or  journal  needed  by  the  local  phy- 
sician could  be  obtained. 

The  community  hospital  would  serve  as  a graduate  school; 
specialists  could  be  called  to  the  laboratories  and  to  the 
diagnostic  rooms  and  give  instruction  on  all  recent  advances. 
For  instance,  the  application  of  the  Schick  test,  and  the  in- 
ferences to  be  drawn  from  the  reactions  obtained,  could  be 
demonstrated. 

In  my  opinion  the  organised  medical  profession,  the  Ameri- 
can Medical  Association,  through  its  House  of  Delegates, 
should  take  hold  of  this  matter,  work  out  the  details ; and  all 
interested  in  the  welfare  of  the  profession  should  pull  to- 
gether for  its  development. 

In  my  opinion,  preventive  and  curative  medicine  should  be 
combined  in  the  community  hospital.  Increasing  the  number 
of  health  officers  or  securing  for  each  county  a health  officer, 
as  is  now  being  attempted  by  more  than  one  state,  will  not 
serve  the  purpose  I have  in  mind.  As  we  have  already  seen, 
the  death  rates  in  rural  districts  have  not  been  materially 
lessened  in  the  last  twenty  years,  while  they  have  been  re- 
duced in  the  large  cities.  This  difference  is  not  wholly,  nor 
do  I believe  even  largely,  due  to  the  better  or  more  complete 
prevention  of  the  communicable  diseases,  but  is  largely  due 
to  the  better  facilities  for  diagnosis  and  treatment  possessed 
by  the  profession  at  large. 

The  plan  which  I have  in  mind  would  enable  the  profession 
to  collect  within  a few  years  most  valuable  and  reliable  mor- 
bidity statistics,  something  which  has  never  been  done  in  any 
country  except  in  military  organisations;  and  on  account  of 
age,  sex,  occupational  and  social  differences,  the  records  ob- 
tained in  military  camps  are  not  applicable  to  civil  life.  We 
could  secure  valuable  data  on  the  influence  of  locality,  race, 
manner  of  living,  season,  occupation,  diet,  age,  etc.,  on  the 
prevalence  and  modifications  of  disease. 


HEALTH  BUILDING 


448 

The  inauguration  of  some  such  plan  as  this  would  forestall 
all  attempts  to  force  on  the  profession  undesirable  forms  of 
state  medicine,  and  would  retain  for  each  and  every  phy- 
sician his  individuality  and  self-respect  and  keep  him  from 
the  necessity  of  becoming  a mere  cog  in  a great  political 
wheel. 

It  would  in  the  best  possible  way  place  all  physicians  on  the 
same  level  so  far  as  opportunity  is  concerned,  and  it  would 
give  to  all  citizens  the  benefit  of  scientific  medicine,  both 
preventive  and  curative.  It  would  give  to  the  rural  doctor 
the  same  chance  to  grow  in  knowledge  and  skill  possessed  by 
his  brother  in  the  metropolis,  and  it  would  do  much  to  relieve 
the  great  urban  congestion  from  which  our  nation  now  suffers 
and  which  in  the  past  has  wrecked  more  than  one  civilisation. 

The  organisation  of  a governing  board  for  the  opera- 
tion of  the  centres  independent  of  other  organisations  may 
be  desirable  in  some  districts.  This  board  should  have 
upon  it  a representative  of  the  board  of  health,  the  school 
board,  the  chamber  of  commerce,  the  manufacturers’  asso- 
ciation, the  medical  profession  and  the  nursing  profession. 
They  should  be  honorary  positions,  the  members  of  the 
board  serving  without  remuneration,  as  on  school  boards. 

The  necessary  specialties  should  be  established  in  the 
centres  and  equipment  furnished  for  the  work,  but  the 
principle  of  a general  physical  examination  precedent  to  a 
special  examination  should  be  inflexibly  maintained  and 
thus  the  time  of  specialists  conserved  and  the  patient  pro- 
tected against  a disjointed  or  too  narrow  consideration  of 
his  needs. 

The  function  of  the  centre  in  relation  to  the  schools 
should  not  be  forgotten,  nor  its  proposed  relationship  to 
the  neighbourhood  and  to  industry.  (See  charts,  pages 
442-443.)  Certain  specialists  would  be  able  to  serve  a 
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large  number  of  centres  by  making  visits  at  stated  periods 
and  having  cases  assembled  for  them  at  an  appointed  time. 

The  possibility  of  appointment  to  service  in  the  health 
centres  should  be  very  encouraging  to  young  graduates, 
assuring  them  an  earlier  contact  with  the  people  and  sound 
training  in  actual  practice  under  supervision. 

In  such  a plan  there  is  no  more  danger  of  the  develop- 
ment of  “state  medicine”  than  there  is  a danger  of  state 
law  developing  because  of  the  law  courts.  There  is,  how- 
ever, great  danger  of  a demand  for  state  medicine  if  the 
present  unsatisfactory  methods  of  supplying  medical  serv- 
ice are  not  corrected.32 

The  health  centre  cannot  be  positively  defined  and  re- 
stricted, nor  is  it  feasible  to  state  that  there  shall  be  a 
centre  for  every  50,000.  It  is  generally  conceded  that 
there  should  be  a milk  station  for  every  20,000 ; much 
more,  therefore,  should  there  be  a health  5entre.  Again, 
a health  centre  in  some  instances  might  mean  a large  gen- 
eral hospital  with  subsidiary  centres.  In  other  instances 
it  might  mean  a small  inter-county  hospital  with  small, 
but  fairly  standard,  health  centres  in  the  rural  districts 
carrying  on  the  essential  features  of  the  work  as  depicted 
in  the  diagram  of  the  health  centre,  and  aided  in  their 
work  perhaps  by  visiting  specialists  from  neighbouring 
cities  and  by  the  state  specialists.  In  still  other  instances 
it  might  mean  state  board  of  health  centres  operated  for 
special  reasons  and  for  special  diseases. 

The  health  centre  is  an  important  economic  factor  in  the 
federal,  state,  community  and  industrial  plan  submitted 
for  the  elimination  of  waste  in  industry.  Its  economic 
value  exceeds  that  of  the  hospital.  It  is  of  still  more 
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value  when  it  is  directly  associated  with  a hospital.  In 
every  district  it  should  be  developed  to  meet  the  needs  of 
the  district  it  serves  and  no  inflexible  rules  can  be  laid 
down  for  its  organisation.  Its  relation  to  the  central 
organisation  has  been  shown. 

From  the  health  centre,  nursing  service  would  be  ren- 
dered by  school,  child  welfare,  visiting,  public  health,  in- 
dustrial and  social  service  nurses.  They  would  be  under 
the  supervision  and  direction  of  the  general  hospital  nurs- 
ing head. 

The  health  centre  could  be  equipped  to  render  service 
to  mills,  institutions,  factories,  homes,  schools  and  stores. 

The  chart  (page  443)  is  designed  to  represent  also  an 
important  economic  factor  in  industry  which  has  a direct 
bearing  on  production,  namely,  man  as  the  primary  eco- 
nomic unit  in  industry,  and  the  family  as  the  secondary 
economic  unit.  Provision  must  be  made  therefore  to  meet 
the  needs  of  the  family.  It  would  be  illogical  for  separate 
industries  to  have  the  family  come  to  the  individual  plants 
for  medical  attention.  But  through  the  co-operation  of 
industry  and  the  community,  a health  centre  may  be 
organised  as  the  economic  solution  of  these  problems  and 
perhaps  an  important  factor  in  the  solution  of  the  problem 
of  health  insurance. 

Housing.  Those  sections  of  the  population  most  in 
need  of  health  centre  facilities  and  other  community  de- 
velopments are  also  most  in  need  of  consideration  as  to 
their  housing  conditions.  Many  of  the  measures  directed 
to  improving  the  health  of  these  people  and  protecting 
them  from  disease  may  fail,  if  unsatisfactory  housing  con- 
ditions persist.  This  fact  is  realised  in  a certain  number  of 
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industrial  centres  where  large  concerns  have  provided 
model  homes  for  their  employees.  While  such  action  may 
solve  the  individual  problems  of  these  concerns,  they  do 
not  offer  a fundamental  solution  of  the  housing  problem  as 
affecting  the  entire  working  population.  There  would 
appear  to  be  certain  psychological  objections  to  the  prin- 
ciple of  company  homes.  The  housing  problem  is  not  one 
that  should  be  left  to  the  caprice  or  individual  initiative 
of  employers.  It  is  a matter  that  concerns  the  whole 
country,  and  one  in  which  concerted  effort  is  required 
to  place  the  working  groups  in  various  sections  on  a plane 
of  equality  so  far  as  opportunity  to  secure  proper  homes 
is  concerned.  The  housing  problem  does  not  differ  in 
principle  from  the  problem  of  medical  care.  The  employer 
has  a certain  responsibility  for  emergency  treatment,  but 
it  is  the  consensus  of  opinion  that  general  medical  care  and 
treatment,  as  already  pointed  out  in  this  report,  is  a mat- 
ter that  must  be  adjusted  on  a community  basis.  It  is 
the  duty  and  obligation  of  the  employer  to  interest  him- 
self in  properly  developing  these  agencies  in  his  commu- 
nity, as  well  as  taking  a proper  interest  in  federal  and 
state  measures  directed  to  that  end.  The  citizen  should 
be  likewise  encouraged  to  take  an  interest  in  public  meas- 
ures directed  to  correcting  housing  evils,  and  also  educated 
to  the  ideal  of  establishing  a home  that  is  healthful  and 
represents  American  standards  of  living.  The  housing 
problem  is  not  one  that  can  be  cured  by  the  application 
of  patent  medicine  in  any  particular  locality.  It  must  be 
settled  on  a nation-wide  basis.  And  it  is  of  such  funda- 
mental importance  to  the  public  health  that  it  warrants 
recourse  to  legislative  regulation  of  building  activity. 
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With  the  development  of  health  centres  and  other  com- 
munity activities,  the  degree  of  housing  deficiency  and 
the  part  that  it  plays  in  lowering  public  health  and  morals 
can  be  more  closely  ascertained,  and  with  the  publication 
of  this  knowledge  we  may  be  confident  that  corrective 
measures  will  more  readily  be  put  in  operation. 
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INDUSTRIAL  HEALTH  ORGANISATION 

The  limitation  of  industrial  responsibility  for  the  health 
of  the  worker  should  be  clearly  understood.  There  are, 
however,  certain  opportunities  and  responsibilities  which, 
within  those  limitations,  may  be  grouped  as  follows : 

1.  Work. 

2.  Industrial  hygiene  and  sanitation. 

3.  Medical  supervision. 

4.  Industrial  nurse. 

5.  Personal  hygiene. 

6.  Safety  first  and  first  aid. 

7.  Mutual  benefit  and  group  insurance. 

8.  Vocational  guidance. 

9.  Periodic  physical  examination. 

10.  Dental  prophylaxis. 

“Industry  is  being  carried  on  for  the  sake  of  the  people 
— the  people  in  it  and  the  people  whose  needs  it  serves.” 

In  the  foregoing  discussion  it  has  been  shown  that  the 
net  waste  due  to  neglect  of  health  supervision  in  industry 
is  (in  round  numbers)  one  thousand  million  dollars;  that 
more  than  60  per  cent,  of  workers  show  definite  focal  in- 
fection in  some  degree ; that  66  per  cent,  show  defective 
vision  requiring  correction,  only  20  per  cent,  of  which  is 
actually  corrected;  that  more  than  130,000  deaths  occur 
annually  in  the  working  ages  (20-60)  from  the  organic 
conditions  largely  due  to  focal  infection ; that  not  less  than 
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14,000,000  people  in  industry  show  signs  of  organic  im- 
pairment in  some  degree. 

This  short  resume  of  a portion  of  the  evidence  sub- 
mitted reveals  the  importance  of  health  in  industry. 


co-operation 


CHART  ILLUSTRATIVE  OP  PROGRESS  IN  INDUSTRY 

Hon.  W.  L . Mackenzie  King 

It  reveals  also  the  necessity  of  organisation  to  prevent 
the  continued  loss,  and  it  again  points  to  the  need  of  a 
federal,  state,  community  and  industrial  plan. 

The  Honourable  W.  L.  Mackenzie  King  in  his  work, 
“Industry  and  Humanity/’  has  developed  a chart  which 
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emphasises  the  importance  of  co-operation  in  industry, 
entitled  “Chart  Illustrative  of  Progress  in  Industry” 
(page  454)- 

The  growth  of  industry  depends  upon  the  co-operation 
of  capital  and  labour.  As  they  draw  apart,  production  is 
diminished ; as  they  come  together,  production  increases. 
This  he  represents  by  two  overlapping  circles,  the  area 
common  to  both  being  representative  of  industry.  Man- 
agement is  represented  by  a third  circle,  equal  in  size  to 
that  representing  capital  and  labour,  and  cutting  through 
the  area  common  to  capital  and  labour  at  about  its  centre. 
Where  the  circles  Capital  and  Labour  and  Management 
overlap,  there  is  progress  in  industry.  When  only  the 
circles  Capital  and  Labour  converge,  there  is  more  or  less 
confusion. 

King  has  introduced  into  this  upper  area  that  common 
to  all  three — an  equilateral  triangle — the  sides  of  which 
represent  the  laws  of  peace,  the  laws  of  health  and  the 
laws  of  work,  and  he  has  represented  the  progress  in  in- 
dustry as  lying  within  these  laws. 

For  this  triangle  he  is  indebted  to  Louis  Pasteur,  and 
he  pays  a high  tribute  to  that  wonderful  scientist  who  a 
quarter  of  a century  ago  set  out  so  tersely  the  importance 
of  these  laws. 

This  chart  is  completed  by  the  introduction  of  a circle 
that  encloses  entirely  the  other  three,  the  whole  encircling 
the  parts ; and  it  is  used  to  represent  the  community,  giv- 
ing the  people  their  place  of  relative  proportion. 

The  laws  of  health  may  be  outlined  as  the  laws  of  pub- 
lic health,  of  industrial  hygiene,  of  safety  first  and  first 
aid,  of  personal  hygiene,  and  of  the  hospital ; 

The  laws  of  peace  as  the  laws  of  employment,  of  home 
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relations,  of  general  relations,  of  social  order  and  of  play 
and  recreation ; 

And  the  laws  of  work  as  educational.33 

Maximal  production  and  progress  in  industry  are  de- 
pendent upon  the  proper  observance  of  these  laws. 

One  of  the  laws  of  public  health  is  that  the  water  supply 
shall  be  pure  and  free  from  infection.  Break  it,  flood  the 
pipes  of  an  industrial  plant  with  typhoid  infected  water, 
and  what  happens  to  production?  Another  is  that  food 
shall  be  inspected  and  kept  free  from  infection.  If  scarlet 
fever  infected  milk  is  served  in  a plant,  what  happens  to 
production  ? 

What  actually  happened  to  industry  during  the  recent 
epidemic  of  influenza? 

Another  law  of  public  health  is  cleanliness.  Garbage 
and  waste  must  be  cleaned  up  and  destroyed.  The  neglect 
of  this  law  will  furnish  more  facilities  for  the  larvae  of 
flies  to  develop  and  the  ratio  of  sickness  will  increase  pro- 
portionately. In  1918,  during  the  four  months  of  the  fly 
season,  5,598  babies  under  two  years  of  age  in  Pennsyl- 
vania died  from  diarrhoea  and  enteritis.  In  1919,  the  first 
state-wide  fly  campaign  was  instituted,  and  3,253  babies 
died  during  the  corresponding  months.  In  1920,  the  cam- 
paign was  further  extended  and  pursued  with  greater 
vigour,  and  2,585  babies  died  of  diarrhoea  and  enteritis, 
a reduction  of  46  per  cent. 

These  problems  are  generally  conceded  to  be  community 
problems.  They  are  no  less  industrial  problems.  The 
employer  can  best  improve  existing  insanitary  conditions 
through  the  community  organisations. 

The  laws  of  industrial  hygiene  are  as  inexorable  as  the 
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laws  of  public  health.  Maximal  progress  and  production 
depend  upon  their  observance. 

No  attempt  will  be  made  to  discuss  these  laws  in  detail 
as  the  “Industrial  Relations”  chart  shows  the  prominent 
factors  coming  under  these  laws  and  suggests  the  scope 
of  their  practical  application. 

The  health  centre  would  replace  entirely  the  hospital 
in  industry,  and  there  would  be  substituted  for  it  a first- 
aid  station  equipped  to  meet  emergency  cases  and  to  trans- 
fer them  to  the  health  centre. 

Medical  supervision  in  industry  will  be  as  important  as 
ever,  and  there  will  be  more  encouragement  to  do  it  well 
when  facilities  are  ofifered  for  better  work  and  when  the 
remedial  work  can  be  arranged  for  through  the  health 
centre. 

The  medical  supervisor  would  be  responsible  for  the  in- 
dustrial hygiene,  the  personal  hygiene,  first  aid  and  emer- 
gency work  of  the  plant.  He  should  study  carefully  the 
working  conditions,  sanitation,  ventilation,  washing  facili- 
ties, drinking  water,  light,  heat,  occupational  diseases, 
hours,  shifts,  fatigue  and  relaxation.  In  this,  he  would 
be  checked  up  by  state  and  community  inspectors. 

Physical  examination  of  incoming  employees  and  peri- 
odic examination  of  old  employees  would  be  one  of  his 
big  tasks,  and  it  would  repay  industry  many-fold. 

Physical  surveys  of  executives  should  be  done  by  the 
industrial  physician  or  by  some  competent  private  agency 
that  could  deal  with  these  men  personally  and  confiden- 
tially and  place  them  in  the  best  possible  physical  condition, 
not  only  to  get  the  best  out  of  life  for  themselves,  but  that 
they  might  carry  their  responsibilities  with  proper  poise 
and  in  cordial  and  humane  co-operation  with  the  workers. 
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The  activities  of  the  industrial  nurse  would  be  confined 
to  the  plant  itself,  unless  it  was  arranged  that  she  should 
serve  in  the  health  centre  part  of  the  time.  The  duties 
she  performed  outside  of  the  plant  might  be  taken  over 
by  the  public  health  nurse.  The  industrial  nurse  would 
co-operate  with  the  plant  physician. 


MUTUAL  BENEFIT  AND  GROUP  INSURANCE 

The  laws  of  peace  dictate  very  definite  interests  on  the 
part  of  industry  which  should  be  provided  for  in  the  plant 
itself.  It  would  be  better,  however,  in  all  these  instances, 
to  have  the  initiative  taken,  if  possible,  by  the  employee. 
This  leads  to  very  much  more  satisfactory  relationships 
and  has  had  splendid  results  in  a number  of  instances 
where  special  features  were  combined.  For  example, 
there  is  now  accumulated  a considerable  amount  of  ex- 
periential data  which  shows  that  the  organisation  of  a 
mutual  benefit  association  within  the  plant,  the  initiative 
being  taken  by  an  outside  agent,  is  very  satisfactory. 

In  many  plants  there  are  operating  today  mutual  bene- 
fit associations,  officered  and  controlled  entirely  by  the 
employees,  originated  by  them  with  the  consent,  neces- 
sarily, of  the  management,  because  the  proposal  calls  for 
the  co-operation  of  the  employer  and  the  employee  on  a 
“fifty-fifty”  basis.  The  members  of  those  mutual  benefit 
associations  have  a one  thousand  dollar  group  life  insur- 
ance, ten  dollars  a week  sick  benefit  insurance,  an  annual 
periodic  physical  examination  which  is  absolutely  confi- 
dential between  the  examiner  and  the  employee,  and  the 
health  literature  of  the  organisation  making  the  examina- 
tion, for  the  extremely  small  sum  of  approximately  twenty- 
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five  cents  per  capita  per  week  for  employee  and  a like 
amount  paid  by  the  employer.34,  35 

As  time  progresses,  the  excess  earnings  of  the  insurance 
companies  are  returned  to  the  mutual  benefit  association 
as  dividends,  and  a fund  is  built  up  which  becomes  a 
loaning  fund  for  the  benefit  of  the  worker  and  his  family. 
In  one  instance,  almost  2,000  employees  have  adopted 
this  means  of  mutual  benefit,  and  the  result  is  that  prac- 
tically seventy-five  to  eighty  per  cent,  of  a village  in  Que- 
bec are  protected  financially  against  sickness,  accidents 
and  death.  And  they  have  the  additional  service  of  the 
Victorian  Order  of  Nurses,  which  is  supplied  to  the  policy- 
holders in  the  insurance  company  which  has  underwritten 
the  insurance. 

May  there  not  be  found  in  this  a solution  of  the  question 
of  compulsory  health  insurance  which  is  agitating  the 
minds  of  many  people  today? 

Social  activities  among  members  of  the  plant  are  also 
managed  by  the  mutual  benefit  association  and  funds  are 
built  up  by  this  means  for  the  benefit  of  the  members. 
Probably  the  greatest  benefit  accrues  to  the  industry  be- 
cause of  the  fact  that  the  responsibility  for  the  health  of 
the  worker  is  assumed  largely  by  the  workers  themselves, 
and,  inasmuch  as  they  are  given  an  opportunity  to  co- 
operate in  the  direction  of  the  welfare  features  of  the 
plant,  they  develop  a personal  interest  which  it  is  impos- 
sible to  attain  in  any  other  way. 

They  all  have  a pecuniary  interest  in  the  health  of 
their  co-workers  and  they  succeed  in  keeping  down  the 
cost  of  sickness,  absenteeism,  and  possible  malingering  to 
the  minimum.  Through  this  agency,  it  is  possible  for  a 
closer  contact  to  be  developed  between  the  industry  and 
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the  homes  on  a more  legitimate  basis  than  in  any  other 
way. 

The  employer  is  relieved  of  the  question  of  the  initia- 
tive, as  this  is  taken  over  by  the  elected  officers  of  the 
mutual  benefit  association.  Again  the  paternalistic  fea- 
ture of  welfare  work  is  done  away  with  permanently,  and 
co-operation  between  employer  and  employee  is  estab- 
lished. Under  this  system,  it  is  quite  feasible  to  have  the 
industrial  nurse  visit  the  homes  of  the  employees,  because 
she  is  requested  by  the  member  of  the  association  who  is 
ill,  to  make  such  visits.  She  practically  becomes  the  field 
agent  of  the  benefit  association,  and  the  industry  reaps 
fully  fifty  per  cent,  of  this  benefit  in  the  development  of 
the  esprit  de  corps  of  the  employees. 

Under  this  plan  the  employee  who  requires  medical, 
surgical  or  dental  treatment  is  assisted,  if  need  be,  by  the 
committee  having  such  matters  in  charge,  from  the  funds 
available  in  the  association  treasury  on  the  basis  of  a 
loan.  In  this  way,  deserving  men  who  cannot  immediately 
command  the  financial  resources,  are  aided  by  their  fel- 
lows ; and  competent  medical,  surgical  or  dental  treatment 
is  assured  because  the  sufferer  is  not  compelled  by  his 
necessities  either  to  neglect  to  secure  treatment  or  resort 
to  inferior  medical  service. 

Mr.  Harold  A.  Ley  36  writes  as  follows  regarding  this 
plan  of  his  own  recommendation,  which  combines  the 
benefit  of  periodic  health  examination  and  hygiene  guid- 
ance and  the  family  protection  afforded  by  group  life  and 
health  insurance : 

This  total  expense  can  be  divided  between  employer  and 
employees  on  some  50-50  basis,  as  described  below.  It  may 
be  wise  to  divide  the  employees  into  different  groups  depend- 


HEALTH  BUILDING 


466 

ing  on  their  wages.  For  instance,  those  earning  up  to  $1,000 
can  be  put  in  Class  A and  can  pay  25  cents  a week.  Those 
earning  $1,000  to  $2,000  in  Class  B and  pay  50  cents  a week. 
Those  earning  over  $2,000  into  Class  C and  pay  75  cents  a 
week. 


Persons  earning  up_to  $1,000. 
Class  A 


$1,250  life  ins.  @ $10.  . . .$12.50 
$10  a week  health  ins.  @ 


$10 

Health  service 

. . . . 6.00 

$28.50 

Amount  contributed 

by 

employees  25c.  a week, 

or  $13.00  a year. . . 

13.00 

Balance  to  be  paid  by 

em- 

ployer  

....$15-50 

Persons  earning  $1,000  to 
$2,000. 

Class  B 

$3,000  life  ins.  @ $10.  . . .$30.00 
$20  a week  health  ins.  @ 


$10 20.00 

Health  service 6.00 


$56.00 

50c.  a week  or  $26.00  a 
year 26.00 


$30.00 


Persons  earning  $2,000  to  $3,000. 
Class  C 


$4,500  life  insurance  @ $10.00 $45.00 

$30.00  a week  health  insurance  @ $10 30.00 

Health  service 6.00 


$81.00 

Amount  contributed  by  employees  75c.  a week  or  $39.00 

a year 39.00 


Balance  to  be  paid  by  employer $42.00 


The  total  cost  per  year  for  a group  of  100  persons,  for  example, 
composed  of : 


60  employees  in  Group  A earning  $1,000  a year $60,000 

30  employees  in  Group  B earning  $2,000  a year 60,000 

10  employees  in  Group  C earning  $3,000  a year 30,000 


$150,000 
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60  x $28.50 

$1,710.00 

30  x 56.00 

1,680.00 

10  x 81.00 

810.00 

Total  cost 

$4,200.00 

60  x $13.00 

30  x 26.00 

10  x 39.00 

390.00  1,950.00 

$2,250.00 

Amount  contributed  by- 
employees 

Amount  contributed  by 
employer — 1 of 

yearly  payroll. 


These  figures  will  vary  in  every  different  plant  but  we  believe 
they  are  conservative. 

The  writer  believes  that  if  this  plan  results  in  employees 
taking  a real  interest  in  improving  their  health — which  it 
does — that  it  will  reduce  the  payroll  enough  to  reimburse  the 
employer  for  every  cent  that  he  has  contributed  to  the  plan. 

The  employer  is  vitally  interested  in  the  health  of  the  em- 
ployee for  his  output  is  directly  affected  by  the  health  of  his 
people,  and  if  he  can  do  anything  to  get  them  to  take  an  in- 
terest in  improving  their  health  he  is  justified  in  spending 
some  money  to  accomplish  this  end.  His  people  do  not  have 
to  be  sold  the  benefits  of  Life  Insurance,  as  proven  by  the  fact 
that  the  Metropolitan  Life  Insurance  Company  have  25,000,- 
000  policies  and  the  Prudential  Life  Insurance  Company 
20,000,000  policies  among  the  working  classes  of  this  country 
who  are  buying  what  is  called  Industrial  Insurance,  where 
the  agent  collects  the  premium  every  week  by  visiting  the 
homes  of  the  workmen,  which  necessarily  costs  money. 
Group  Insurance  is  the  least  expensive  kind  of  insurance 
there  is.  Thirteen  dollars  a year  will  buy  about  $350  worth 
of  Industrial  Insurance  at  age  35,  so  if  a plan  can  be  offered 
the  employees  that  will  give  $1,250  of  insurance  for  the  same 
price  that  they  are  now  paying  for  $350,  possibly  in  the  same 
company,  it  does  not  take  very  much  of  a salesman  to  sell 
them  this  plan.  In  addition  they  will  receive  $10  a week 
Health  Insurance  and  a very  valuable  Health  Service. 

Employees  are  interested  in  buying  Health  Insurance. 
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Mutual  Benefit  Associations  and  fraternal  organisations 
giving  such  protection  have  been  in  existence  for  50  years 
or  more,  and  in  such  organisations  the  employees  have  been 
paying  all  of  the  expense. 

The  employer  might  justly  ask — “Why  should  I be  asked  to 
help  pay  for  life  and  health  insurance?  What  I am  inter- 
ested in  is  production,  and  I do  not  see  where  it  is  going  to 
increase  my  production  to  pay  a man’s  family  something  when 
he  dies.  Neither  do  I get  anything  when  an  employee  is 
absent  on  account  of  illness ; and  if  I arrange  it  so  that  they 
are  paid  when  absent  for  illness  the  chances  are  they  will 
stay  out  a little  longer  than  they  would  if  they  were  not 
getting  paid  anything;  and  what  I am  interested  in  is  seeing 
my  people  at  work.”  I can  hear  some  idealists  say  that  these 
people  will  work  better  if  they  don’t  have  to  worry  about 
these  problems,  and  I agree  with  them,  but  we  must  not 
forget  that  there  are  a lot  of  employees  in  the  world  that 
would  take  advantage  of  a situation  of  this  kind  if  they 
could. 

Therefore,  the  employer  can  justly  say  to  his  people — “I 
am  willing  to  pay  for  part  of  the  expense,  providing  you  will 
agree  to  take  a real  interest  in  improving  your  health,  for  it  is 
from  the  increased  production  that  comes  from  improved  con- 
dition of  my  people  that  I am  going  to  get  the  increased  profit 
to  pay  for  my  share  of  the  expense.”  He  will  find  his  people 
need  some  such  plan  to  interest  them  in  their  health. 

Improving  the  health  of  the  employee  offers  common 
ground  where  both  employee  and  employer  can  get  together 
and  where  their  interests  are  identical.  Therefore,  it  is  an 
excellent  basis  on  which  to  build  up  better  relationship. 

Improving  the  health  of  the  employee  fits  into  a Mutual 
Benefit  Association  in  an  especially  effective  way  where 
health  and  life  insurance  are  the  main  features  of  the  asso- 
ciation. 

You  cannot  improve  the  health  of  a group  without  at  once 
cutting  down  the  cost  of  both  life  insurance  and  health  insur- 
ance. It  should  also  result  in  reducing  the  cost  of  liability  in- 
surance. It  should  be  arranged  so  that  the  Mutual  Benefit 
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Association  would  receive  a share  of  the  savings  that  result 
from  reducing  the  cost  of  the  liability  insurance.  The  em- 
ployer can  and  should  provide  good  sanitary,  healthful  and 
safe  working  conditions ; but  he  is  handicapped  when  it  comes 
to  the  question  of  personal  hygiene,  and  as  any  improvement 
along  this  line  in  the  physical  condition  of  the  group  must  be 
the  result  of  the  work  of  the  employees  themselves,  they  are 
entitled  to  the  savings  that  result  from  this  work.  So  the  up- 
to-date  employer  should  say  to  his  people — “While  I am  pay- 
ing half  the  expense  I am  willing  that  any  savings  you  can 
make  on  the  cost  of  the  insurance  shall  go  into  the  treasury  of 
the  Mutual  Benefit  Association.  You  can  use  these  funds  for 
helping  those  in  the  organisation  who  need  financial  assis- 
tance.” In  this  way  he  interests  the  whole  group  in  the 
health  of  the  individual,  for  it  is  for  the  interest  of  the  As- 
sociation that  the  amount  paid  out  for  sickness  and  death 
shall  be  kept  at  a minimum.  A 20  per  cent,  saving  on  the 
insurance  in  Class  A for  instance  would  equal  20  per  cent, 
of  $22.50  or  $4.50.  Deduct  this  from  the  employees’  share 
and  you  have  a net  cost  to  him  of  $8.50. 

The  eight  years’  experience  of  the  Life  Extension  Insti- 
tute in  examining  and  carrying  on  health  work  among  em- 
ployees has  shown  that  the  employees  are  divided  into  three 
classes.  1st — Those  who  as  soon  as  they  have  been  examined 
and  find  out  there  is  anything  wrong  go  at  once  and  put 
themselves  in  good  shape.  No  one  has  to  worry  about  this 
type  of  employee.  2nd — Those  who  after  being  told  what  to 
do  find  it  costs  money  to  have  teeth  fixed,  tonsils  removed, 
hernias  operated  on,  etc.,  and  who  feel  they  cannot  afford  it 
and  put  off  having  these  things  done  because  they  cannot  find 
the  money  to  pay  for  the  things  that  should  be  done,  so  they 
put  it  off  until  things  get  so  bad  that  the  doctor  then  says — 
“It  is  too  late.”  These  tragedies  are  occurring  in  some  plant 
every  day.  The  3rd  class  is  composed  of  those  who  put  off 
doing  things  because  it  is  easier  to  put  off  doing  unpleasant 
things  than  it  is  to  do  them,  and  these  people  need  to  have 
someone  to  urge  them  to  do  the  things  that  are  so  necessary 
for  their  future  health. 


470 


HEALTH  BUILDING 


The  Mutual  Benefit  Association  can  make  it  its  business  to 
try  and  help  those  that  need  financial  assistance  by  either 
lending  or  help  paying  for  whatever  necessary  medical  help 
they  need  and  letting  the  employees  repay  on  some  weekly 
basis,  and  it  can  also  use  whatever  influence  it  can  properly 
use  in  getting  those  who  can  afford  to  pay  for  their  own  work 
to  do  the  things  they  should  do  and  don’t  because  they  know 
if  these  precautionary  steps  are  not  taken  it  is  going  to  cost 
the  Association  money,  and  the  man  who  is  not  willing  to  do 
his  share  is  not  playing  the  game.  This  is  work  that  fellow 
employees  can  do,  but  which  would  be  resented  by  employees 
if  done  by  an  employer.  It  is  very  important  in  any  plan 
that  contemplates  anything  like  what  has  been  described 
above  that  the  medical  work  be  done  by  an  outside  medical 
organisation  and  all  information  it  gets  be  treated  in  an 
absolutely  confidential  way. 

If  the  employees  suspect  that  either  the  insurance  company 
or  the  employer  is  going  to  get  any  information  of  the  result 
of  the  physical  examination  they  will  refuse  to  be  examined. 

This  whole  plan  is  based  on  getting  the  employees,  both  as 
individuals  and  as  a whole,  to  take  a real  live  interest  in  im- 
proving the  health  of  the  group.  If  they  are  interested  in 
keeping  down  the  cost  of  the  insurance  they  are  going  to 
make  it  their  business  to  see  that  every  person  gets  all  that 
they  are  entitled  to  when  they  are  sick  and  not  a cent  more. 
They  will  put  a stop  to  all  malingering  which  has  been  one 
of  the  worst  features  of  most  of  the  health  insurance  plans. 
They  resent  anyone  loafing  if  it  is  going  to  cost  them  any- 
thing. 

A plan  of  this  kind  enables  an  employer  to  solve  a difficult 
problem  that  confronts  most  employers.  That  is  what  to  do 
with  the  full  time  employees  when  they  are  sick.  The  writer 
has  taken  this  position: 

Every  employee  has  been  notified  that  they  have  the  privi- 
lege of  joining  the  Mutual  Benefit  Association  or  not  as  they 
see  fit,  but  the  management  has  made  it  possible  for  every 
employee  to  be  protected  for  approximately  two-thirds  of  his 
salary  at  a very  moderate  expense,  and  the  management  feels 
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that  every  employee  should  help  solve  the  problem  of  what 
happens  to  them  when  they  are  taken  sick  or  die ; and  if  any 
employee  decides  that  he  will  not  join  the  Mutual  Benefit  As- 
sociation but  prefers  to  carry  the  risk  himself,  then  the  man- 
agement feels  that  they  are  relieved  of  all  responsibility  if 
such  employees  are  taken  sick.  We  feel  this  is  perfectly  just 
and  fair,  and  it  is  working  out  in  fine  shape. 

Any  plan  for  taking  care  of  employees  when  they  get  so 
old  that  they  cannot  support  themselves,  should  be  based  on 
the  employees  doing  their  part  during  those  years  when  they 
can  work  and  save. 

I11  communities  where  employers  wish  to  pool  their  re- 
sources and  concentrate  the  medical  work  in  a health  centre 
or  central  medical  bureau,  this  I believe  would  work  most 
satisfactorily  if  examinations  for  employment,  emergency 
treatment,  the  placement  of  employees  and  the  like,  are  cov- 
ered in  such  a centre  fully  equipped  with  X-ray  and  labora- 
tory facilities  and  a well-organised  medical  staff ; while  the 
strictly  hygienic  work,  the  periodic  health  examination  and 
the  health  instruction,  are  conducted  by  a separate  staff  or 
separate  agency  serving  these  groups  and  making  examina- 
tions at  the  factories  or  business  establishments.  The  exami- 
nation of  existing  employees  should  be  optional  and  always 
on  a confidential  basis,  and  such  examinations  should  be 
made  from  the  standpoint  of  hygienic  and  preventive  medi- 
cine and  not  from  the  standpoint  of  ordinary  clinical  medicine 
which  takes  into  consideration  chiefly  emergency  needs  or 
advanced  pathological  states.  When  there  is  no  alternative, 
these  functions  may  be  combined;  but  either  one  phase  or 
the  other  is  likely  to  suffer  unless  the  specialised  equipment 
in  training  and  psychological  adjustment  is  brought  to  bear 
upon  the  work  in  hand.  An  important  element  in  making 
these  periodic  examinations  is  time : unless  adequate  time  is 
given  to  them  the  minor  impairments  which  it  is  so  important 
to  detect  and  correct  in  preventive  and  upbuilding  work  may 
be  overlooked,  and  this  system  degenerate  to  the  level  of  dis- 
pensary work.  If  existing  employees  are  sent  to  a central 
agency  for  examination,  this  involves  a loss  of  time  and 
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therefore  added  expense;  by  making  these  examinations  in 
the  plant,  loss  of  time  is  reduced  to  a minimum,  and  the 
maximal  time  and  expense  are  devoted  to  the  main  object  of 
the  examination.  Standardised  equipment  has  been  developed 
which  can  be  quickly  set  up  in  any  plant  in  a convenient, 
quiet  spot,  and  these  examinations  conducted  thoroughly  and 
competently. 

Co-ordination  of  this  work  with  other  medical  and  health 
activities  of  a community  organisation  can  readily  be  brought 
about.  In  industrial  work  the  great  danger  is  that  emergency 
and  clinical  ideals  will  over-shadow  the  ideal  of  hygiene  and 
preventive  medicine.  An  effective  health  programme  must 
keep  these  ideals  in  proper  balance. 

Recreation  has  its  place  in  the  plant  as  well  as  in  the 
community,  and  better  results  will  be  attained  in  industry 
if  more  can  be  introduced  into  it.  At  the  noon  hour  vol- 
ley ball,  indoor  baseball,  quoits,  and  other  games  should 
be  played  and  many  of  them  as  mass  games.  Scoreboard 
sports  should  be  discouraged  and  participation  in  games 
should  be  encouraged. 

The  influences  of  sedentary  occupation  upon  the  worker 
are  very  unfavourable  and  should  be  combated  by  ar- 
ranging proper  recreational  exercises.  Rest  periods  are 
very  valuable  and  should  be  introduced  by  the  medical 
supervisor  as  indicated.  There  is  no  doubt  as  to  their 
value  in  certain  occupations  where  continuous  work  is 
imperative  so  long  as  work  is  carried  on.  In  other  occu- 
pations, where  the  matter  is  under  control  of  the  operator, 
rest  periods  may  be  disturbing  and  confusing. 

PRESENT  SCOPE  OF  INDUSTRIAL  MEDICINE 

The  following  table  will  give  an  idea  of  the  present 
activities  of  medical  departments  in  industry ; 41 


INDUSTRIAL  HEALTH  ORGANISATION  473 


<3  S 

§>3 


g 

o 

• 

Ho 

g 

g 

• *s» 


"S 

o <0 

••tilt 


O 01  -cf-  1_0| 

On  OnoO  On  vo 
tN.VO^  Un  Us.  Uh 

co  10  K rf  co 
h 1-0\0>N 
CM 


o ^1*  o\  own 

10  UvCO  CM  Uh 

<n‘  oi  m m 


00 

l-H 

00 

vo 

01 
VO 


O 


C/3 

H 

£ 

W 

S 

H 

« 

<5 

cu 

w 


< 

u 

M 

Q 

W 


C/3 

D 

« 

J25 


O 


►J 

< 

& 

£ 

< 


C/3 

H 

£ 

W 

§ 

W 

C/3 


Q « 


< 

H 

C/3 

w 

fx 

o 

CM 


C/3 

H 

55 

« 

§ 

ffi 

C/3 


“<  i-J 

r M 

o g 

« W 


O 

w 

N 
t— 1 

m 

PQ 


Q «, 

L>  Cv, 
• ts* 

^ 3 

^ r x 
§ 0 


a 


1 

g, 


j ^ S 

C3}  <VJ 


I <33  x> 

g > 

• <r* 


C33 

1 .$5 

* 2? 


«o 

CVJ 
5s. 

<o  V. 

~ <Ni  <3» 

X 


<o 

*>  s 


g 

S 


o <n> 
. >** 
o g 


CO  I'N 
NOOO 
VO  0|00 

On  t-T  o' 
Ux  M Tt 
CM  CO 


0 

fx 

CA 

tx 

^t 

01 


CM  vonq  On  01 

•-«  vo  OQ  M tt 

•h  m m oi  cm" 


NO  NOnOn 
Ux  O ON  CM  vo 
On  OnnO  vo  10 

ONOO  On  t-T  co 

lx  covo  00 

M M xj-  ^-00 


voOnn  o H 

CO  t CO  Nt  H 
CO  CH  W M •-! 


VO  NO  00  M NO 
UxCO  txoo  CQ 
lx  ON  OnoomS 
NO  ^tNO  M ^ 
5 l-H  CO  l-H  NO 
i-h  w CM  CM  CO 


no  ,3"  co 
^■NO  On  -T  t> 
<»  On  hh  oOO 
c-TnO  on  c>no 

CO  N k Tf  cj 

hh  m co 


co 

Us. 

co 

o 


0 

01 


CM 

NO 

NO 

CO 

CO 

o 

•X 

CM 


vo 

co 


tx. 

o 

cq 

CO 

o 


l>s 

01 

CO 

tx. 


474 


HEALTH  BUILDING 


The  term  ‘‘periodic  examination”  is  used  very  loosely 
in  the  literature.  In  very  few  places  are  periodic  health 
examinations — that  is,  examinations  as  a regular  routine 
solely  for  the  purpose  of  health  protection — carried  on. 
One  company,  credited  with  having  made  20,000  such 
examinations,  actually  made  but  a few  thousand  complete 
physical  examinations,  the  balance  consisting  of  partial 
inspections  for  clinical  purposes.  Other  examinations  are 
for  the  purpose  of  ascertaining  eligibility  for  employment 
and  are  brief  and  comparatively  superficial,  as  the  report 
of  the  National  Industrial  Conference  Board  shows,  only 
8 minutes  being  the  average  time  devoted  to  the  examina- 
tion. The  records  of  525,000  examinations  must  there- 
fore be  discounted  accordingly.  In  other  words,  the  work 
is  not  yet  so  fully  developed  along  adequate  and  standard- 
ised lines  as  the  report  might  at  first  glance  lead  one  to 
suppose. 

A minimal  medical  organisation  and  equipment  has  been 
suggested  as  follows : 

Lor  a factory  population  of  2,500:  One  full-time  physi- 
cian, two  nurses ; a dental  hygienist  for  prophylactic  work 
only;  a part  time  refractionist  on  a similar  basis,  inas- 
much as  eye  defects  are  quite  as  numerous  as  tooth 
defects ; clinical  and  dental  equipment. 

Lor  smaller  plants,  a co-operative  medical  service  can 
be  utilised,  either  through  existing  organisations  estab- 
lished for  this  purpose,  or  special  organisations  arranged 
in  industrial  centres  where  they  are  needed. 


CHAPTER  VI 


MAN  THE  PRIMARY  UNIT,  HIS  FAMILY 
THE  SECONDARY  UNIT  IN  INDUSTRY 

PERSONAL 

1.  Education. 

2.  Church. 

3.  Social  life. 

4.  Play  and  recreation. 

The  topic  of  personal  relations  has  been  covered  prac- 
tically in  the  discussion  of  community  organisation.  The 
community  house  or  neighbourhood  house  would  afford 
opportunity  for  social  life  and  play  and  recreation. 

Education  has  been  discussed  in  Chapter  II,  Part  Three, 
and  a programme  suggested  in  the  chapter  on  industrial 
organisation. 

FAMILY  CIRCLE 

Man — the  primary  unit  in  industry; 

His  Family — the  secondary  and  controlling  unit. 

HUMANICS 

Comprehensive  study  of  remedial  measures  would  in- 
clude a survey  of  the  pre-industrial  period  in  order  that 
diseases  may  not  lower  the  standard  of  the  individual 
before  the  productive  period  begins.  This  would  involve 
the  study  and  the  elimination  or  mitigation  of  defects  and 
diseases  of  the  various  periods  of  life — hereditary,  pre- 
natal, natal,  infancy,  childhood,  adolescent,  adult,  senile. 

It  would  have  to  do,  therefore,  with  the  parenthood, 
the  home,  the  school  and  community  interests  in  general. 
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The  basic  principles  of  the  remedial  measures  are  in- 
separably bound  up  with  the  home,  the  community  and 
the  industries,  and  are,  therefore,  synonymous  with  a 
study  of  industrial  relations. 

The  unit  in  industry — that  is,  the  economic  unit  in  in- 
dustry— is  the  employee,  but  the  employee  and  his  family 
must  always  be  considered.  This  cannot  be  overempha- 
sised, as  it  is  the  true  basic  principle  of  industrial  rela- 
tions and  embodies  a scientific  conception  of  the  solution 
of  its  varied  problems. 

It  transfers  many  responsibilities  heretofore  assumed 
largely  by  the  manufacturer,  to  the  community. 

The  application  of  this  principle  clarifies  the  whole  ques- 
tion of  industrial  relations  and  permanently  establishes  the 
fourth  party,  the  community,  in  a co-partnership  with 
capital,  labour  and  management. 

It  points  the  way  to  the  economic  co-operation  of  neigh- 
bouring industrial  plants  in  the  solution  of  the  problem 
of  increasing  production. 

It  makes  clearer  the  line  of  cleavage  between  the  re- 
sponsibility of  the  community  and  the  responsibility  of 
industry. 

It  emphasises  the  responsibility  of  the  community  for 
all  questions  relative  not  only  to  the  public  health,  but  to 
individual  health  and  hygiene.  It  again  emphasises  just 
as  clearly  the  responsibility  of  industry  for  industrial 
hygiene. 

It  does  away  permanently  with  paternalism  in  industry 
and  puts  welfare  work  where  it  properly  belongs — “up  to” 
the  community.  It  takes  the  hospital  out  of  industry  and 
places  it  in  the  community.  It  relieves  industry  of  the 
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upkeep  of  philanthropies  and  imposes  them  upon  the  com- 
munity at  large. 

It  ushers  in  true  democracy,  inasmuch  as  it  offers  equal 
opportunity  to  all  citizens  to  co-operate,  according  to  their 
means,  in  the  community  interests. 

It  confines  the  activity  of  the  industrial  nurse  to  the 
plant  and  broadens  the  field  of  the  public  health  nurse 
proportionately  as  it  restricts  that  of  the  industrial  nurse. 

It  restricts  the  plant  to  first  aid  work  and  necessary 
emergency  equipment  to  handle  a temporary  emergency, 
with  facilities  for  transfer  to  community  responsibility  of 
the  injured  as  soon  as  possible  after  injury. 

It  necessitates  the  establishment  by  the  community  of 
a central  hospital  with  subsidiary  health  centres,  the  func- 
tions of  which  will  be  broadened  as  the  plant  equipment 
is  curtailed. 

It  obliterates  the  zone  of  No  Man’s  Land  that  hypotheti- 
cally existed  between  the  community  and  the  industry. 
It  makes  their  interests  one  and  the  same,  just  as  truly  as 
the  industry  is  but  a part  of  the  community  and  is  depend- 
ent upon  it  for  its  existence. 

It  makes  all  industries  community  interests  and  gives 
industry  a direct  reciprocal  interest  in  the  community. 

As  the  circle  widens  it  points  the  way  to  inter-com- 
munity interests,  to  state  interests,  to  interstate  interests, 
to  federal  interests ; and  as  a basic  economic  factor  it  em- 
phasises the  need  for  a federal  health  department,  or  at 
least  a concentration  of  health  and  related  social  activities 
in  one  department  of  the  government. 

It  emphasises  the  economic  value  of  human  life  and  the 
responsibility  of  the  state,  the  community,  the  employer, 
the  parent  and  the  man. 


CHAPTER  VII 


NATIONAL,  STATE  AND  LOCAL  EXTRA 
GOVERNMENTAL  AGENCIES 

There  is  need  for  the  prevention  of  overlapping  and 
duplication  of  work  in  such  agencies.  This  need  has  been 
partly  met  by  the  organisation  of  the  National  Health 
Council,  comprising  the  following  organisations : 

American  Public  Health  Association ; 

American  Red  Cross; 

American  Social  Hygiene  Association; 

Conference  of  State  and  Provincial  Health  Authorities  of 
North  America : 

Council  on  Health  and  Public  Instruction  of  the  American 
Medical  Association; 

National  Child  Health  Council; 

Affiliations : American  Child  Hygiene  Association, 

Child  Health  Organisation  of  America, 
National  Child  Labour  Committee; 

National  Committee  for  Mental  Hygiene; 

National  Organisation  for  Public  Health  Nursing; 
National  Tuberculosis  Association; 

United  States  Public  Health  Service  (Conference  Mem- 
ber). 


LIFE  INSURANCE  COMPANIES 

Among  private  agencies,  with  enormous  resources  for 
improving  the  public  health,  we  must  remember  the  life 
insurance  companies.  A number  of  these  companies  are 
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now  doing  important  public  health  work,  giving  to  their 
policyholders  the  privilege  of  periodic  health  examina- 
tions either  through  the  Life  Extension  Institute  or 
through  their  own  medical  departments.  Perhaps  there 
is  no  single  agency  that  could  so  quickly  carry  to  millions 
of  people  sound  health  instruction  and  the  protection 
involved  in  periodic  physical  inspection.  This  plan  rests 
on  the  theory  that  it  will  pay  for  itself  in  the  saving  of 
mortality.  The  privilege  of  a free  health  examination  is 
now  extended  to  more  than  1,000,000  life  insurance  policy- 
holders by  their  companies  through  the  Life  Extension 
Institute  and  one  of  the  largest  industrial  life  insurance 
companies  has,  in  addition,  provided  a well  organised 
nursing  and  educational  service.37, 38, 39, 40 
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SPECIAL  DRIVES  AGAINST  DISEASE 

In  the  various  health  measures  suggested  in  Part  Three 
of  this  study  and  implied  in  a discussion  of  the  factors 
of  causation  in  Parts  One  and  Two,  a certain  measure  of 
prevention  or  correction  of  all  forms  of  disease  or  the  fac- 
tors menacing  the  health  of  the  people  is  included.  There 
are  some  diseases,  however,  that  loom  so  large  in  their 
malignant  influence  that  intensive  and  specially  organised 
campaigns  against  them  are  desirable.  These  campaigns 
may  take  the  form  of  private  voluntary  organisations  or 
more  highly  developed  and  specialised  activities  in  the 
federal,  state  and  municipal  public  health  services.  These 
diseases  are  hookworm,  tuberculosis,  cancer,  malaria  and 
venereal  diseases.  Typhoid  fever,  supposed  to  be  taken 
care  of  by  public  health  agencies,  might  well  be  added  to 
this  list  as  one  meriting  an  intensive  propaganda  against 
its  prevalence  in  certain  sections  of  this  country  to  a 
degree  that  constitutes  an  indictment  of  our  intelligence 
and  energy.  A consideration  of  the  data  in  Part  Two, 
relating  to  typhoid,  will  make  this  clear.  The  chronic 
diseases  of  the  heart,  blood  vessels  and  kidneys,  while 
constituting  a different  type  of  menace  than  the  com- 
municable diseases,  also  warrant  intensive  specialised 
propaganda  to  combat  them.  Some  steps  have  already 
been  taken  in  this  direction. 
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In  the  consistent  following  out  of  the  health  programme 
outlined,  which  involves  attention  to  eugenics,  pre-natal 
care,  natal  care,  periodic  inspection  of  the  human  body, 
proper  nurture  and  physical  and  mental  training,  there  is 
ground  for  hope  that  certain  of  the  diseases  above  listed 
will  automatically  disappear  or  become  comparatively  neg- 
ligible factors.  This  applies  particularly  to  tuberculosis, 
cancer  and  the  chronic  organic  diseases.  Venereal  dis- 
eases may  also  be  included  in  the  category  of  those  pre- 
ventable by  educational  measures  and  an  ideal  regulation 
of  personal  hygiene.  The  inclusion  of  cancer  in  this  list 
may  be  questioned,  but  when  we  reflect  that  cancer  is 
always  a curable  disease  if  recognised  in  time,  that  it  is  a 
local  disease  which  can  be  eradicated  by  surgery  in  its 
early  stages  even  though  we  have  no  specific  cure,  it  is 
quite  reasonable  to  claim  that  with  proper  co-operation  on 
the  part  of  a fully  informed  public,  the  cancer  death  rate 
could  be  reduced  to  a marked  degree.  By  immediate  atten- 
tion to  suspicious  visible  growths  or  tissue  changes,  by 
periodic  examination  through  which  the  earlier  stages  of 
internal  cancer  could  be  detected  and  prompt  resort  to 
surgery,  or  in  properly  selected  cases,  to  radium,  this 
dreaded  malady  would  be  robbed  of  much  of  its  malignant 
power.  Malaria,  hookworm  and  typhoid  require  that  the 
power  of  the  federal,  state  and  municipal  health  organisa- 
tions be  put  in  motion,  with  adequate  supporting  appro- 
priations, to  take  the  necessary  sanitary  measures  for  the 
eradication  of  these  diseases,  whose  cause  is  so  well  known 
and  the  specific  means  for  their  complete  eradication 
readily  applied.  There  is  here  but  little  question 
of  personal  hygiene  or  general  health  regulation. 
The  enemy,  the  micro-organism,  must  be  attacked  in  his 
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lair  and  destroyed.  Immunisation  as  an  emergency 
measure,  especially  in  localities  where  the  typhoid  rate 
is  high,  is  important,  but  ought  not  to  be  relied  upon  to 
the  exclusion  of  destroying  the  original  source  of  the 
disease. 

Tuberculosis  has  perhaps  received  more  attention  than 
any  other  disease,  so  far  as  intensive,  organised,  volun- 
tary measures  against  it  are  concerned.  It  is  significant, 
however,  that  the  anti-tuberculosis  campaign  has  broad- 
ened to  include  a general  health  campaign.  Physical  ex- 
amination and  health  education  by  the  anti-tuberculosis 
associations  is  not  now  confined  to  tuberculosis  alone,  but 
to  the  prevention  of  disease  generally  and  the  physical 
upbuilding  of  the  citizen.  It  is  quite  obvious  that  a well- 
born, well-cared  for  individual  has  little  to  fear  from 
tuberculosis.  Nevertheless,  inasmuch  as  there  are  periods 
of  lowered  vitality  in  most  lives  when  resistance  is  dimin- 
ished, tuberculosis  must  be  combated  from  the  stand- 
point of  sanitation,  as  well  as  personal  hygiene  and  pre- 
cautions taken  against  exposing  even  those  in  apparently 
sound  condition  to  the  menace  of  infection.  It  seems 
entirely  reasonable  to  anticipate  that  as  the  general  health 
programme  develops  and  becomes  more  effective,  the  need 
for  specific  attack  upon  tuberculosis  will  lessen.  The  dis- 
ease will  always  prevail  to  a certain  extent  and  continued 
effort  to  find  a specific  cure  must  be  maintained.  There 
is  comfort  in  the  thought,  however,  that  even  lacking  a 
specific  cure  for  such  malignant  affections  as  cancer  and 
tuberculosis,  we  at  least  have  sound  means  of  prevention ; 
and  it  is  actually  more  in  the  interest  of  the  race  that 
thoroughgoing  preventive  measures  be  developed  and 
applied  than  that  we  rely  upon  a specific  cure  for  disease 
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that  should  never  be  permitted  to  advance  to  a stage  where 
it  cannot  be  checked  by  general  measures. 

THE  VENEREAL  PROBLEM 

Venereal  diseases  undoubtedly  present  the  most  com- 
plex and  baffling  problem  with  regard  to  their  prevention 
and  eradication.  In  combating  tuberculosis,  hookworm, 
cancer  or  malaria,  the  obstructive  agencies  are  merely 
ignorance,  apathy  or  parsimony.  It  is  often  wrongly 
assumed  that  in  combating  venereal  disease  we  have 
chiefly  to  do  with  ignorance.  We  must  recognise,  how- 
ever, that  we  are  here  dealing  with  an  active  and  powerful 
force  which  knowledge  alone  may  not  be  sufficient  to  con- 
trol. There  is  an  urge  toward  indulgences  that  bring  about 
communication  of  these  diseases  which  places  them  in  a 
different  category  from  all  other  diseases,  except  those 
resulting  from  alcohol  and  gluttony. 

In  most  discussions  of  the  venereal  problem,  con- 
siderable emphasis  is  laid  upon  the  value  and  importance 
of  instruction  with  regard  to  the  evils  of  venereal  in- 
fection. While  it  may  be  true  that  there  is  a certain 
degree  of  ignorance  among  adults  as  to  the  manifold 
and  malignant  results  of  venereal  infection,  it  should 
not  be  forgotten  that  disease  as  a result  of  sexual  vice 
has  been  a matter  of  common  knowledge  for  centuries. 
It  may  be  possible  to  depict  the  horrors  of  these  diseases 
more  graphically  than  the  average  individual  who  has 
not  suffered  from  them  pictures  them,  but  it  cannot  be 
denied  that  the  vast  majority  of  people  who  indulge  in 
sexual  vice  know  that  they  are  assuming  a heavy  risk  of 
disease.  There  is  no  doubt  that  much  good  can  be  accom- 
plished by  more  clearly  portraying  the  destructive  effect 
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of  these  maladies  and  the  serious  after-consequences  even 
though  apparent  cure  may  be  effected.  It  is  quite  reason- 
able to  anticipate  that  clearer  knowledge  of  these  matters 
will  exert  a certain  degree  of  restraining  influence,  but 
sexual  morality  based  wholly  upon  fear  should  not  be  the 
ultimate  goal  of  physical  and  moral  education.  In  the 
first  place,  highly  developed  methods  of  prophylaxis  such 
as  those  employed  in  the  army  may  come  about  and 
ultimately  take  the  edge  off  of  the  mere  fear  of  the  phys- 
ical consequences  of  sexual  vice.  So  far  as  the  ultimate 
future  of  the  race  is  concerned,  we  must  be  more  deeply 
concerned  with  definite  constructive  educational  measures 
than  the  mere  picturing  of  the  horrors  and  hazards  of 
venereal  diseases. 

Body  building,  character  building  and  the  cultivation  of 
wholesome  activities  that  will  place  the  sex  element  in 
life  where  it  belongs,  are  the  lines  along  which  efforts 
toward  the  ultimate  fundamental  solution  of  these  prob- 
lems must  be  directed.  Meantime  we  have  the  immediate 
pressing  problem  of  infection  that  must  be  met  in  a prac- 
tical way  but  with  due  recognition  of  the  peril  that  attends 
misdirected  propaganda  that  may  result  in  accomplishing 
what  sound  sex  education  should  prevent,  namely,  over- 
emphasis of  the  sex  element  in  life  and  concentration  on 
sex  problems.  This  subject  is  so  important  and  differs 
so  much  in  the  respects  above  emphasised  from  other 
health  problems  that  it  merits  full  discussion  as  to  the 
lines  along  which  remedial,  preventive  and  constructive 
measures  should  be  carried.  As  bearing  upon  the  sugges- 
tion that  character  building  and  the  cultivation  of  a sense 
of  common  decency,  morality  and  self-respect  will  in  the 
long  run  have  more  to  do  with  diminishing  the  venereal 
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sickness  rate  than  any  knowledge  of  the  dangers  of  the  dis- 
ease, we  have  the  records  in  the  officers’  training  camps 
where  the  rejections  for  venereal  disease  showed  a very 
low  percentage,  as  compared  to  the  draft  records  gen- 
erally, which  included  a more  mixed  class  of  people  with 
lower  personal  ideals,  and  where  according  to  the  draft 
statistics  5.6  per  cent,  were  found  infected  and  4 per  cent, 
rejected  for  venereal  disease.42  In  the  reserve  officers’ 
training  camps  only  .04  per  cent,  or  4 men  out  of  10,000 
were  rejected  for  venereal  disease.43  Fewer  rejections 
for  venereal  disease  were  made  than  for  any  other  cause. 

There  is  a certain  cynical  implication  in  much  of  the 
discussion  of  this  subject  which  tends  to  obscure  this  influ- 
ence of  high  male  standards  of  personal  conduct.  That 
confidence  in  these  standards  has  been  unduly  sapped  by 
much  discussion  of  these  matters  is  more  than  probable. 
While  no  one  can  deny  that  in  all  classes  of  society  there 
is  need  for  improvement  with  regard  to  all  phases  of 
human  conduct,  the  evidence  elicited  in  this  survey  jus- 
tifies the  statement  that  the  prevalence  of  venereal  disease 
has  been  much  exaggerated  and  that  many  false  notions 
have  been  formed  with  regard  to  what  has  been  termed 
the  “double  standard  of  morality.” 

In  the  world  conference  on  health  conservation  called 
by  the  League  of  Red  Cross  Societies  Committee  at 
Cannes,  France,  April,  1919,  delegates  from  five  nations — 
England,  France,  Japan,  Italy,  United  States — were  pres- 
ent. This  conference  recommended  the  holding  of  re- 
gional conferences  in  various  parts  of  the  world  and  laid 
particular  emphasis  on  the  need  for  combating  venereal 
diseases.  The  first  of  these  regional  conferences  was 
the  All-American  Conference  convened  at  Washing- 
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ton,  December  6-1 1,  1920. 44  This  conference  was  lim- 
ited to  a consideration  of  venereal  diseases,  and  the  mem- 
bership comprised  about  3,000  persons  prominent  in  pub- 
lic health  and  social  work.  About  450  delegates  attended 
and  these  met  in  twelve  sections,  which  may  be  mentioned 
as  showing  the  important  subdivisions  of  the  venereal 
problem  : 

1.  Medical  research  and  laboratory  questions. 

2.  Diagnosis  and  treatment  of  syphilis. 

3 and  4.  Gonorrhoea  in  the  male  and  female. 

5.  Public  health  and  administrative  questions. 

6.  Clinic  and  hospital  questions. 

7.  Statistics. 

8.  Public  information  and  education. 

9.  Law  enforcement  measures. 

10.  Protective  social  measures. 

11.  Psychological  and  psychiatric  questions. 

12.  Social  service. 

The  report  of  this  conference  issued  by  the  United 
States  Public  Health  Service  July  15,  1921, 44  may  be 
consulted  for  a discussion  of  the  results  of  the  delibera- 
tions in  the  first  three  sections.  It  may  be  useful  here 
to  discuss  the  conclusions  in  some  of  the  other  sections, 
especially  the  public  health  and  administrative  section. 
In  that  section  the  following  resolution  was  adopted : 

Resolved,  That  the  Federal  Government,  in  addition  to  its 
responsibility  for  the  control  of  venereal  diseases  in  the 
Army  and  Navy  and  Federal  institutions,  and  its  quarantine 
relating  particularly  to  the  merchant  marine  and  to  immi- 
gration, should  assume  responsibility  for  the  enactment  of 
needed  legislation  for  the  general  educational  propaganda 
and  for  granting  assistance  to  the  states  by  appropriation  of 
funds  so  that,  as  far  as  possible,  uniform  and  efficient  meas- 
ures may  be  enforced  in  all  states. 
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The  responsibilities  of  the  state  were  outlined  as  fol- 
lows : 

(a)  Necessary  legislation. 

( b ) Adequate  appropriation  for: 

1.  Laboratory  diagnosis. 

2.  Treatment  of  those  in  state  institutions  and  indigents 

in  the  infective  stage. 

3.  General  education,  e.g.,  information  for  the  medical 

profession  concerning  the  social  aspects  of  the 
venereal  diseases  and  for  the  public  in  regard  to 
the  character  and  treatment  of  these  diseases. 

4.  Supervision  of,  and  rendering  expert  aid  to,  the 

local  authorities. 

So  far  as  municipalities  are  concerned,  the  section  re- 
solved that  the  responsibility  for  these  should  include : 

(a)  Co-operation  with  the  Federal  and  State  authorities. 

( b ) Enforcement  of  Federal  and  State  legislation  within 

the  jurisdiction  of  the  municipalities. 

(c)  Enactment  and  enforcement  of  any  auxiliary  legisla- 

tion needed. 

( d ) Provision  of  adequate  facilities  for  institutional  care, 

control  and  treatment. 

Emphasis  was  also  laid  upon  the  importance  of  legisla- 
tion providing  for  the  effective  notification  of  venereal 
diseases  and  instruction  of  the  medical  profession  and  the 
people  generally  as  to  the  need  for  such  notification.  The 
importance  of  effective  isolation  and  adequate  treatment 
of  individuals  in  the  infective  stage  was  also  emphasised. 
The  obvious  need  of  routine  laboratory  examination  of 
all  individuals  confined  in  state  penal  institutions  at  the 
time  of  their  admittance  was  definitely  stated. 

The  following  resolution  was  passed : 

It  is  hereby  resolved,  That  the  All-American  Conference 
urges  the  further  intensive  study  and  extension  of  the  pos- 
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sibilities  and  applications  of  voluntary  examination  and  treat- 
ment, but,  in  view  of  the  undeveloped  possibilities  of  such  a 
programme  and  the  urgency  of  the  problem  of  transmission 
of  gonorrhoea,  syphilis,  and  chancroid,  the  following  formula- 
tions, more  precisely  defining  those  who  may  be  reasonably 
suspected  of  having  gonorrhoea,  syphilis,  or  chancroid  and 
the  mode  of  procedure  in  regard  to  them,  are  recommended 
for  the  practice  of  the  United  States : 

(a)  All  persons  who  are  known  to  have  been  exposed  to 
gonorrhoea,  syphilis,  and  chancroid  shall  be  examined.  This 
knowledge  should  come  to  the  health  officers  from  sources  in 
addition  to  the  police. 

( b ) All  persons  who  have  been  convicted  of  recent  sex 
offenses  involving  promiscuity  may  be  reasonably  suspected 
of  having  gonorrhoea,  syphilis,  and  chancroid  and  be  exam- 
ined accordingly. 

Some  of  the  conclusions  expressed  by  this  conference 
may  seem  radical  and  extreme,  but  when  we  consider  the 
far-reaching  effects  of  venereal  disease  not  only  on  the 
individual  but  on  innocent  progeny,  there  seems  really  no 
justification  Tor  allowing  those  afflicted  with  these  mal- 
adies so  menacing  to  society  any  special  privileges.  In- 
deed, inasmuch  as  in  the  majority  of  instances  these  dis- 
eases are  acquired  through  infractions  of  the  moral  code 
of  society,  they  are  entitled  to  less  consideration  than 
sufferers  from  scarlet  fever,  measles,  diphtheria  and  other 
communicable  diseases  having  no  relationship  with  moral 
delinquency. 

In  Section  6 the  advantages  of  operating  a venereal 
disease  clinic  in  conjunction  with  other  clinics  in  a general 
hospital  was  discussed,  and  this  procedure  recommended. 
It  was  also  recommended  that  in  general  the  treatment 
at  public  venereal  disease  clinics  should  be  limited  to  those 
unable  to  pay  ordinary  private  fees,  but  no  person  should 
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be  refused  diagnosis,  advice  and  initial  treatment,  and 
that  such  clinics  should  not  charge  under  any  circum- 
stances more  than  a nominal  fee. 

With  regard  to  the  diagnosis  and  treatment  of  venereal 
diseases  in  industrial  plants  where  a medical  department 
is  available,  the  section  declared  as  follows: 

Information  is  not  at  hand  upon  which  to  draw  conclusions 
for  the  formulation  of  a definite  general  principle.  It  may  be 
advisable  and  feasible  to  diagnose  and  treat  venereal  disease 
in  a plant  so  situated  that  adequate  facilities  are  not  otherwise 
available.  In  other  instances  it  would  seem  more  advisable 
for  the  plant  to  take  such  share  of  financial  responsibility  in 
a community  clinic  as  seems  best  in  the  interests  of  the  plant 
and  its  employees. 

We  believe  it  to  be  the  consensus  of  opinion  that  the 
medical  department  of  an  industrial  plant  should  not 
assume  responsibility  for  the  treatment  of  other  than 
strictly  emergency  casualties  and  disease  conditions. 
There  is  no  type  of  venereal  disease  that  could  be  re- 
garded as  an  emergency  disease.  While  it  would  seem 
entirely  proper  to  attempt  the  diagnosis  and  recognition 
of  venereal  diseases  in  the  course  of  regular  medical 
examinations  or  in  the  course  of  emergency  clinical  exam- 
inations in  a plant,  the  responsibility  for  the  treatment  of 
such  cases  should  rest  with  the  general  profession  or  such 
community  clinics  as  may  exist  on  the  basis  of  co-opera- 
tion suggested  by  the  committee. 

Section  7,  on  statistics,  passed  similar  very  wise  regula- 
tions in  accordance  with  the  recommendations  in  this 
report  with  regard  to  the  need  for  conservatism  in  pre- 
senting any  statistical  conclusions  as  to  the  prevalence  of 
venereal  disease  in  the  general  population.  The  section 
recommends  that  the  four  co-operating  associations — the 
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United  States  Public  Health  Service,  United  States  Inter- 
departmental Social  Hygiene  Board,  American  Social 
Hygiene  Association  and  the  American  Red  Cross — “be 
requested  not  to  disseminate  statistical  information  which 

i 

has  not  received  the  approval  of  a standing  committee  of 
statisticians  to  whom  fundamental  questions  of  a statis- 
tical character  should  be  referred.” 

Section  8,  on  public  information  and  education,  dealt 
with  perhaps  the  most  difficult  problem  that  confronts  the 
workers  in  this  field.  The  section  emphasised  the  prin- 
ciple already  expressed  in  this  discussion,  that  education 
in  relation  to  sex  is  but  a phase  of  character  education  as 
a whole.  It  is  the  sense  of  the  section,  that: 

It  must  be  a progressive  process  of  care,  guidance,  instruc- 
tion and  example.  This  fact,  together  with  the  intimate 
relationships  of  the  members  of  the  family,  places  upon  the 
home  the  chief  responsibility  for  sex  education  of  children 
during  the  earlier  years. 

It  was  pointed  out,  however,  that  the  apathy  or  laxity 
of  parents  with  regard  to  such  education  and  guidance 
created  the  need  for  special  channels  through  which  such 
information  could  be  offered,  such  as  lectures,  clubs, 
parents’  associations  and  the  like.  The  broader  features 
of  social  education  designed  to  protect  young  people  from 
the  dangers  of  sexual  irregularities  is  dwelt  upon,  and 
the  following  very  significant  resolutions  were  passed  with 
which  all  right-thinking  people  must  be  in  hearty  sym- 
pathy : 

Whereas,  a comprehensive  campaign  against  venereal  dis- 
ease should  utilise  all  available  forces ; and 

Whereas,  prominent  among  these  forces  are  a high  indi- 
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vidual  and  collective  sex  standard  and  religious  inspiration 
and  motivation; 

Be  it  Resolved , That  in  the  campaign  against  venereal  dis- 
ease due  account  be  taken  of  the  ethical  and  religious  factor. 

Resolved,  That  particular  emphasis  be  laid  upon  the  sacred- 
ness of  the  individual  life  and  welfare,  and  the  prevention 
of  their  exploitation. 

Resolved,  That  an  effective  appeal  be  made  to  regard  the 
sex  function  as  a racial  trusteeship. 

Another  resolution  reflecting  a sound  sense  of  propor- 
tion and  wholesome  attitude  toward  this  problem  was  the 
following : 

Resolved,  That  in  teaching  concerning  the  venereal  dis- 
eases, fear  should  not  be  deliberately  stressed  as  a deterrent. 
The  element  of  fear  should  appear  only  to  the  extent  that  it 
is  inherent  in  the  presentation  of  the  facts  themselves.  Any 
morbid  tendencies  resulting  from  such  unavoidable  fear 
should  be  corrected  by  positive  and  constructive  teaching  as 
to  the  prevention  and  cure  of  the  diseases. 

With  these  precautions  as  to  the  least  possible  emphasis  on 
fear,  such  abnormal  reactions  as  may  be  produced  in  certain 
individuals  are  relatively  unimportant  in  frequency  and 
severity. 

One  danger  in  sex  education  does  not  seem  to  have 
been  covered  in  this  symposium,  and  that  is  the  harmful- 
ness of  over-education ; by  that  we  mean  the  continual 
bombardment  of  young  people  with  sex  literature  or  sex 
counsel  when  sound  principles  of  education  would  dictate 
that  sex  matters  be  kept  out  of  their  minds  as  much  as 
possible.  There  is  a proper  time  and  place  for  the  im- 
parting of  sound  instruction  on  these  matters,  but  the 
continual  bringing  to  the  surface  of  sex  problems  and 
the  constant  presentation  by  educational  literature  in 
house  organs  seems  fraught  with  more  danger  than  ben- 
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efit.  We  believe  that  this  is  a problem  requiring  much 
further  thought  and  discussion,  and  we  raise  the  question 
as  to  whether  over-education  and  so-called  “frankness” 
in  the  discussion  of  these  problems  has  not  already  had  a 
rather  unfavourable  reaction  in  some  quarters.  There  is 
no  reason  why  we  should  not  continue  to  surround  this 
question  with  proper  reticence  and  dignity  and  reserve, 
while  at  the  same  time  making  sex  education  of  the  proper 
kind  a feature  in  the  training  of  the  citizen.  For  this 
reason  the  public  discussion  of  sex  problems  in  mixed 
audiences,  often  including  a considerable  number  of  young 
folks,  would  seem  to  be  an  unwise  feature  of  this  prop- 
aganda. We  have  known  of  instances  where  this  public 
discussion  has  proved  offensive  even  to  male  audiences 
where  it  has  been  conducted  unwisely.  What  is  probably 
as  much  needed  as  anything  is  wise  instruction  at  the 
proper  period  of  life  with  regard  to  the  whole  subject  of 
sex  physiology  and  hygiene.  There  is  not  so  much  igno- 
rance of  disease  or  the  consequences  of  sexual  irregular- 
ities as  there  is  ignorance  of  the  hygiene  of  normal  sex 
relationship. 

In  Part  Two,  considering  the  psychological  aspects  of 
the  venereal  disease  problem,  the  following  resolution  was 
adopted : 

Resolved , That  there  are  definite  psychological  stages  in 
the  development  of  sex,  although  exact  lines  of  demarcation 
between  them  cannot  be  indicated.  In  general  these  stages 
are : 

1.  The  infantile  period,  including  approximately  the  years 
from  birth  to  4. 

2.  The  prepubertal  period,  from  the  age  of  4 to  the  appear- 
ance of  puberty. 

3.  The  adolescent  period,  from  puberty  to  the  age  of  ap- 
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proximately  25,  or  until  the  time  of  marriage  if  it  occurs 
earlier  than  this. 

4.  The  marital  period. 

5.  The  senile  period. 

Resolved,  That  any  programme  of  education  in  relation  to 
sex  should  take  account  of  these  stages  and  should  adapt 
informational  matter,  teaching,  and  training  to  the  needs  of 
each  period.  Furthermore, 

“In  the  practical  application  of  this,  it  should  be  recognised 
that  what  is  characteristic  or  normal  for  one  stage  need  not 
be  characteristic  or  normal  for  another,  and  the  aim  should 
be  to  avoid  arrest  at  any  stage  and  to  provide  opportunities 
for  the  normal  and  natural  progress  of  the  individual  to 
successive  stages  until  complete  development,  involving  nor- 
mal sex  relations  in  marriage,  and  satisfactions  incident  to 
normal,  happy,  family  life  (including  the  satisfaction  of 
having  and  rearing  children)  be  attained. 

Resolved,  That  any  practical  modifications  of  existing 
methods  of  sex  education  which  should  be  made  in  view  of 
our  knowledge  of  the  stages  of  sex  development  would  in- 
volve practically  a critique  of  the  whole  sex  education  pro- 
gramme and,  therefore,  cannot  be  considered  by  the  Con- 
ference. 

The  most  important  resolution  passed  by  the  Conference 
in  our  judgment  was  that  by  Section  12  to  the  following 
effect : 

Resolved,  That  a social  record  sheet  should  be  kept  upon 
all  venereal  disease  cases,  for  the  purpose  of  gathering  in- 
formation that  will  be  of  assistance  in  (a)  doing  follow-up 
work;  (b)  tracing  contacts;  (c)  tracing  sources  of  infec- 
tion; (d)  estimating  the  value  of  educational  methods  in 
vogue  as  a part  of  an  anti-venereal  campaign;  (e)  demon- 
strating economic  loss  to  various  industrial  and  other  units  in 
the  community;  (/)  demonstrating  the  social  needs  of  the 
community,  e.g.,  recreational  needs,  housing  needs,  industrial 
conditions,  and  the  like;  (g)  demonstrating  the  distribution 
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of  infection;  ( h ) demonstrating  types  of  prostitution,  extent 
of  solicitation,  etc. 

The  same  principle  might  well  be  followed  with  regard 
to  all  other  social  delinquencies.  If  more  attention  were 
given  to  investigating  the  environment  and  antecedents  of 
criminals  and  social  delinquents  of  all  types  instead  of 
confining  attention  to  the  immediate  punishment  or  treat- 
ment of  the  delinquent,  more  would  be  accomplished  in 
ascertaining  the  original  foci  of  crime  and  correction  at  its 
source. 

It  is  clear  from  these  discussions,  as  stated  at  the  out- 
set of  this  chapter,  that  the  prevention  and  eradication  of 
venereal  disease  presents  problems  which  distinguish  it 
from  all  other  disease  problems.  With  regard  to  no  other 
disease  can  it  be  said  that  vigorous  propaganda  for  its 
eradication  is  attended  by  any  possible  harm  other  than 
mere  waste  of  time  or  money.  The  campaign  against 
venereal  disease,  however,  is  fraught  with  so  many  pos- 
sible injurious  reactions  that  it  is  well  to  bring  into  co- 
operation the  important  health  agencies  concerned  with 
carrying  it  on,  as  was  done  in  the  World  Conference  and 
All-American  Conference  on  this  subject. 
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nomic aspect  of,  145 
statistics  of,  142-145 
use  and  abuse  of,  141 

Dublin,  Dr.,  on  effects  of 
malaria,  128,  129 
studies  of  life  extension,  68, 

.69 

Dubois  and  Dubois,  body  sur- 
face chart,  212,  213 

Ductless  glands  or  endocrine 
system,  229,  230 

Dysentery,  caused  by  infection, 
HI 


Ear,  middle,  focal  infection  in, 
132,  135 

Earthworms,  experiments  with 
life  cycle  of,  59 
Economic  loss,  from  disease 
and  sickness,  368 
from  preventable  diseases,  62 
Economic  savings  from  periodic 
health  examinations,  61- 

63 

Education,  386-388 
and  intelligence,  107 
Emerson,  Dr.  Wm.  R.  P.,  on 
health  of  school  children, 
188 
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Employee,  consideration  of, 
476 

Employees’  benefit  associations, 
463-472 

Encephalitis  lethargica,  method 
of  spread  of,  unknown, 
112 

Endocarditis,  focal  infection 
causative  factor  in,  133 
Endocrine  conditions,  and 
physical  types,  233-235 
compensated  and  uncompen- 
sated, 232 

Endocrine  deficiencies,  effect  of, 
on  personality,  231 
Endocrine  glands,  229,  230 
Endocrine  symptomology,  233 
Endocrinology,  229 
England,  death  rate  statistics 
in,  6,  7 

Enteritis,  death  rate  of  babies 
due  to,  1918,  1920,  458 
Ephemera,  life  cycle  of,  59 
Epidemic  and  communicable 
diseases,  hi,  114 
Epidemic  influenza,  method  of 
spread  of,  unknown, 
112 

Epidemics,  studies  of  causes 
of,  384,  385 
Epidemiology,  384,  385 
Ethical  Society  of  New  York, 
originator  of  nursing 
service,  435 

Eugenics,  for  correction  of 
mental  deficiency,  no 
Evolution,  progress  of,  5 
Examinations.  See  Periodic 
examinations,  and  Physi- 
cal examinations 
Exercise,  outdoor,  need  of,  315- 
318 

Expectation  of  life  statistics, 
35-40 

Extension  of  human  life,  fac- 
tors in,  56,  57 
possibility  of,  60 
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Eye  diseases,  caused  by  infec- 
tion, 1 12 

Eyes,  accidents  to,  287 

correction  of  faulty  vision, 
298-301 

effect  of  better  illumination 
on,  305-398 

hazards  to,  in  occupations, 
291-294 

in  physical  examinations,  414 
protection  of,  294-296 
rejections  in  army  due  to 
faulty  vision,  302 
treatment  of,  following  acci- 
dents, 296,  297 


Family  circle,  475-477 
Farmers,  mortality  among,  85 
Fatigue,  cause  of  psychic 
apathy,  322 

effect  of  working  hours  on, 
278,  # 279 
factors  in,  263 
industrial  conditions  causing, 
269,  270 

influence  of  unemployment 
on,  277,  278 
measurement  of,  273 
of  women,  in  industrial  work, 
284-286 

overtime  work  and,  283 
physiological  tests  of,  264, 
265 

relation  of,  to  psychic  trauma, 
259 

sickness  the  result  of,  271 
working  conditions  cause  of, 
274,  275  _ 

Fats,  consumption  of,  225 
Federal  health  department, 
need  of,  370,  371,  477 
Federal  laws,  for  venereal  dis- 
ease prevention,  486 
governing  child  welfare, 
318 

Fever.  See  specific  kind 


Filariasis,  caused  by  infection, 
112 

Fisher,  Prof.  Irving,  national 
vitality  report,  49 
on  effects  of  tuberculosis, 

1 14 

Flack  tests,  209-21 1 

Flat-foot,  among  soldiers,  256- 
258 

effects  of,  256 

Fly  extermination,  458 

Focal  infection,  112 

factor  in  organic  diseases, 
138 

occurrence  of,  136 
sites  of,  132 

Fones,  on  teeth  decay  caused 
by  deficient  diet,  189,  190 

Food  deficiency,  effects  of,  186 
on  life  span,  56 
on  teeth,  189,  190 
substances  lacking  necessary 
ingredients,  189 

Food  excess,  effect  of,  on  life 
span,  56 

Foods,  amino-acid  deficiencies 
of,  196,  197 

calcium  content  of,  190 
diet  requirements  of,  191, 
192 

fats  in,  225 

ice  cream  and  chocolate  as, 
225,  226 

necessary  to  health,  193 
regulating,  197-201 
relative  values  of,  217-220 
starchy,  225 
sugar  in,  224,  225 
water  content  of,  200 
vitamin  content  necessary  in, 
192 

with  no  vitamin  content,  196 
with  vitamin  content,  195, 
196 

Foods  and  drugs,  federal  super- 
vision of,  essential,  384 

Foot  defects.  See  Flat-foot 
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Foreign-born  labour,  higher  ac- 
cident rate  among,  245 
Framingham  sickness  surveys, 
66 

France,  ministry  of  health  es- 
tablished in,  370,  371 
physical  training  established 
in,  390 

Fruit,  value  of,  to  health,  201 
Fruit  fly,  Loeb’s  life  span  ex- 
periments with,  58 
Fuel  values  of  foods,  217-220 
Funk,  on  kinds  of  vitamins,  191 
Furunculosis,  focal  infection 
causative  factor  in,  133 

Garbage  removal,  necessary  to 
health,  458 

Gardeners,  mortality  among,  85 
Garment  workers,  faulty  vision 
among,  301 

Gastric  neurosis,  focal  infection 
causative  factor  in,  133 
Germ  plasm,  effect  of,  on  life 
span,  58 

Glanders,  caused  by  infection, 

1 12 

Glands,  functioning  of,  232 
inter-relation  of,  231,  232 
Glandular  therapy,  danger  of 
self-medication,  230 
Glasgow,  effect  of  housing  sit- 
uation on  death  rate  in, 
403,  404 

Goggles,  overcoming  objections 
to,  296 

standards  and  requirements 
for,  294-296 

use  of,  as  safety  measure, 
288-291 

Goldthwait,  Dr.  Joel  E.,  on 
correct  posture,  256 
Gonorrhoea,  caused  by  infec- 
tion, 1 12 

Goodrich,  B.  F.,  Co.,  time  lost 
through  sickness  in,  94, 
95  f 
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Gout,  effect  of,  on  life  cycle,  60 
focal  infection  causative  fac- 
tor in,  133 

Great  Britain,  compensation  to 
include  occupational  dis- 
eases in,  163 

death  rate  of,  decrease  in,  29 
faulty  vision  among  army  re- 
cruits in,  302 

Health  of  Munition  Workers 
Committee  of,  on  fatigue, 
272,  273 

improper  nutrition  of  popu- 
lation in  parts  of,  187 
military  age  limit  in,  11 
ministry  of  health  established 
in,  370,  371. 

mortality  statistics  of,  6,  7, 
45,  47 

for  different  occupations 
in,  180 

origin  of  dispensaries  in,  435 
physique  of  man  in,  average,  5 
comparisons  of,  315,  316 
relation  of  industry  to  health 
in,  313-316 

working  conditions  as  factor 
in  fatigue  in,  273,  274 
Greenwood,  Major,  on  influence 
of  industrial  life,  183 
Grief,  cause  of  psychic  trauma, 
261 

Group  insurance,  463-472 

Habit-forming  drugs.  See 
Drug  addiction 
Harbours,  pollution  of,  384 
Harvard  Medical  School,  vital 
capacity  statistics  of,  212 
Harvard  University,  outdoor 
athletics  at,  320 

Hazards,  industrial.  See  Ac- 
cidents, industrial 
percentage  of,  168-179 
to  the  eyes,  288-291 
groups  of  dangerous  work, 
291-294 


INDEX 


506 


Headache,  causes  of,  142 
Headache  powders^  use  of,  141, 
142 

Health,  community  board  of, 
functions  of,  429 
economic  loss  from  bad,  328- 
33i 

effect  of,  on  productivity  of 
labour,  3 

effect  of  night  work  on,  282 
effect  of  living  conditions  on, 
312-314 

government  control  essential 
to,  370,  371 

immigration  supervision  es- 
sential to,  383,  384 
industrial  responsibility  for, 
453 

international,  383,  384 
laws  of,  chart,  455 
of  children,  statistics,  188,  189 
of  workers  in  relation  to 
fatigue,  265 

responsibility  of  community 
for,  476 

state  board  of,  organisation 
of,  406 

Health  centres,  charts  of,  442, 
443  . 

community  hospitals  in,  445- 
448 

economic  value  of,  449,  450 
establishment  of,  407 
functions  of,  448,  449 
in  Saskatchewan,  440 
in  United  States,  438 
need  of  co-operation  in,  440, 
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nursing  service  in,  437,  438 
origin  of,  435,  436 
Red  Cross,  439 
state  control  of,  disadvan- 
tages of,  444 
types  of,  439 
work  of,  433-452 
Health  conservation  campaigns, 
480,  481 


Health  department,  federal, 
need  of,  477 

Health  institutes,  establishment 
of,  395,  396 

Health  insurance,  463-472 
Health  ministry,  established  in 
Great  Britain  and  France, 
370,  37i 

Health  nursing,  importance  of, 
438 

Health  span,  11 
Health  supervision,  demon- 
strating tables,  61 
Health  work,  societies  inter- 
ested in,  478 

Heart  disease,  death  rate  of, 
in  United  States  and  in 
Great  Britain,  31 
increase  of,  42,  43 

due  to  focal  infection,  132, 
133 

effect  of,  on  life  cycle,  60 

infectious  diseases  predis- 
posing to,  124 

Henry  Street  Settlement,  mor- 
tality statistics  of,  1919, 

14 

Heredity,  effect  of,  on  life 
span,  56 

factor  in  industrial  relations, 
475  - 

in  the  mentally  deficient,  261, 
262 

outline  for  study  of,  103 
Heroin  addiction,  142 
Herpes  zoster,  focal  infection 
causative  factor  in,  133 
High  blood  pressure,  due  to 
protein  food  excess,  223 
Hoefod,  Dr.  Hilmar,  on  effects 
of  tobacco,  159 

Hoffman,  Dr.,  on  effects  of 
malaria,  128 

on  mortality  trend  in  United 
States,  47 

Home,  factor  in  industrial  re- 
lations, 475 
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Hood  Rubber  Co.,  correction  of 
faulty  vision  in  em- 
ployees of,  298 

sickness  and  accident  records 
of,  89 

statistics  on  absenteeism,  284, 
285 

Hookworm  disease,  caused  by 
infection,  112 

chief  areas  of  infection,  124, 

125. 

economic  loss  from,  331 
occurrence  of,  among  miners, 

126,  127 

prevention  of,  campaign  for, 
480,  481 

Hormone  deficiency,  cause  of 
physical  apathy,  315 
cause  of  psychic  apathy,  323 
effect  of,  on  life  span,  56 

Hormone  excess,  effect  of,  on 
life  span,  56 
study  of,  230,  231 

Hormone  supply,  sources  of, 
229 

Hospitals,  community,  445-448 
establishment  of,  407 
for  lepers,  384 
for  soldiers,  384 
responsibility  of  community 
for,  477 

Housing  laws,  need  of,  428 

Housing  situation,  402-405 
influence  of,  on  health,  450- 
452 

Human  life,  conditions  effect- 
ing length  of,  60 
factors  in  extension  of,  56, 
57 

Humap  life  cycle.  See  Life 
cycle 

Human  organism,  comparison 
to  machine,  57 

Humanics,  475-477 

Hunter,  Arthur,  on  influence 
of  occupation  upon  mor- 
tality, 167 


Hydrophobia.  See  Rabies 
Hygiene,  in  industrial  plants, 
461 

Prof.  Louis  Renon  on,  399- 
402 

Ice  cream  and  chocolate,  food 
value  of,  225,  226 
Illinois  Steel  Co.,  accidents  in, 
244 

decrease  of,  248 
Illiteracy,  among  young  men, 
386 

Illumination.  See  Lighting 
Immigrants,  higher  accident 
rate  among,  245 
strict  scrutiny  of,  necessary, 
104 

Immigration,  influence  of,  on 
health  in  Great  Britain, 
32 

medical  supervision  of,  es- 
sential, 383,  384 
restriction  of,  necessary,  no 
Impairment  statistics,  sources 
of  information  in  ob- 
taining, 63 

Impairments,  physical,  among 
industrial  workers,  97- 
99 

Intelligence,  average,  107 
Industrial  accidents.  See  Acci- 
dents, industrial 
Industrial  blindness,  percentage 
of,  287 

Industrial  casualties.  See  Ac- 
cidents, industrial 
Industrial  conditions,  factors  in 
fatigue,  269,  270 
Industrial  Co-operative  Health 
Plan,  chart  of,  443 
Industrial  diseases.  See  Oc- 
cupational diseases 
Industrial  fatalities.  See  Acci- 
dents, industrial 
Industrial  groups  and  popula- 
tion, 183 
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Industrial  loss  from  sickness, 
92 

Industrial  medicine  and  hy- 
giene, 385 

Industrial  plants,  accidents  in, 
in  New  York  State,  243 
accident,  reduction  of,  238, 
247 

first-aid  in,  477 
hygiene  in,  461 
improved  lighting  in,  effect 

of,  303-305 

machinery  placement  in  re- 
lation to  light  in,  310 
medical  departments  in,  473 
need  of  improved  lighting  in 
smaller,  310,  311 
production  increased  by  bet- 
ter illumination,  in,  303, 
.3°4 

sanitation  in,  461 
sizes  of  medical  staffs  in, 
474 

study  of,  266-269 
treatment  of  venereal  dis- 
eases at,  489 

Industrial  relations,  community 
responsibility  in,  475-477 

Industrial  relations  chart,  462 

Industrial  Relations  Committee, 
on  percentage  of  acci- 
dents, 237 

Industrial  units,  consideration 
of,  475 

Industrial  workers,  accidents  to 
eyes  of,  237,  287 
constipation  among,  161 
correction  of  faulty  vision 
among,  298-301 
dangers  of  psychic  apathy  of, 
322-324 

death  rate  among,  83 
in  1920,  86,  87 
economic  loss  of,  from 
diseases,  328-331 
effect  of  improved  lighting 
on,  303-305 


Industrial  workers,  effect  of 
overtime  work  on,  283, 
284 

fatigue  of,  influence  of,  264, 
265 

faulty  posture  among,  254 
faulty  vision  of,  19,  20 
flat-foot  among,  256 
focal  infection  among,  134, 
!35 

group  insurance  in,  463-472 
health  education  for,  386- 
388 

in  Scotland,  period  of  pro- 
ductivity, 14 

inexperience  as  cause  for 
industrial  accidents 
among,  245 

influence  of  muscular  inac- 
tivity on,  3 12-3 14 
injuries  among,  237,  287 
insurance  of,  written  by  large 
companies,  467 
malaria  mortality  among,  130 
malnutrition  among,  189 
morbidity  statistics  of,  453, 
454 

mortality  rate  in  different 
occupations  of,  167 
mortality  rate  of  organic 
diseases  among,  136,  137 
mouth  conditions  of,  134,  135 
night  work  by,  effect  of,  280- 
283 

occupations  with  extra  risks 
for,  lists,  168-179 
physical  examinations  for, 
427 

proposed  absentee  record  for, 
378-382 

protection  of,  against  occu- 
pational poisoning,  163 
psychic  adjustment  of,  262 
psychic  trauma  in,  caused  by 
injuries,  260 
recreation  for,  472 
safety  work  among,  238 
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Industrial  workers,  sickness 
among,  amount  of,  51 
tuberculosis  among,  115,  116 
types  of,  and  their  effect  on 
accident  rate,  238 
unbalanced  diet  of,  191 
use  of  alcohol  among,  148 
venereal  diseases  among,  per- 
centage of,  1 18,  1 19 
women,  effect  of  work  on, 
284 

Industry,  accidents  in.  See  Ac- 
cidents, industrial 
effect  of  housing  situation 
in,  450,  452 

eye  hazards  in,  291-294 
health  centres  and,  449, 
450 

manufacturing  processes  men- 
ace to  health,  385 
need  of  health  betterment  in, 
453 

need  of  medical  supervision 
in,  461 

progress  in  (chart),  454 
relation  of  community  to, 
475-477 

safety  measures  needed  in, 
4?7 

securing  of  morbidity  data 
essential  in,  376,  377 
women  in,  284-286 
Infancy,  death  rate  from  diar- 
rhoea and  enteritis  in, 
458 

Infantile  paralysis,  method 
of  spread  of,  unknown, 
112 

Infantile  scurvy,  193 
Infants,  feeding  of,  194 
Infection,  diseases  caused  by, 
hi 

effect  of,  on  life  span,  56 
focal.  See  Focal  infection 
Infectious  diseases,  navy  men 
affected  by,  1919,  113 


Influenza,  epidemic,  method 
of  spread  of,  unknown, 

112 

mortality  of,  123,  124 

Injuries,  accidental,  efforts  to 
eliminate,  237 
reduction  of,  238 
economic  loss  from,  328- 
331. 

occupational,  influence  of 
extra  hazards,  168-179 
proposed  forms  for  record- 
ing of,  378-382 
to  eyes,  287 

Insects,  diseases  spread  by, 
112 

Insurance,  compensation,  for 
occupations  having  extra 
risks,  168-179 
group,  463-472 
health,  463-472 
in  occupations  having  extra 
risks,  168-170 

in  occupations  with  non- 
acceptable  risks,  179 
life.  See  Life  insurance 

Insurance  companies,  accident 
rates  of,  for  miners, 
244 

health  improvement  work 
of,  478,  479 

Insurance  company  rejections, 
29 

Intelligence,  average,  among 
unskilled  labourers,  106 

Internal  secretions,  231.  See 
also  Endocrine,  etc. 

Interstate  waters,  pollution  of, 

384 

Intestinal  stasis,  i$o 

Iodine,  lack  of,  in  thyroid  en- 
largement, 230 

Ireland,  Surgeon  General,  es- 
tablishment of  hygiene 
work  in  the  army  by,  390, 
39i 
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Iron  and  steel  industry,  high 
accident  rate  in,  248 
Iron  workers,  mortality  among, 

85 

Joint  diseases,  due  to  focal  in- 
fection, 133,  133 

Kentucky,  malaria  mortality  in, 

132 

Kidney  disease,  infectious  dis- 
eases predisposing  to,  124 
Kidneys,  affected  by  protein 
food  excess,  222,  223 
King,  W.  L.  Mackenzie,  charts 
on  “progress  in  indus- 
try,” 454-456 

Kirby,  Dr.  George  H.,  on  alco- 
hol statistics  of  Bellevue 
Hospital,  149 

Knight,  Dr.  Augustus  S.,  re- 
port on  insurance  exami- 
nations, 64,  65 

Laboratories,  for  public,  427 
Labour  Department,  United 
States,  report  of  accident 
statistics,  239,  240 
Labour  turnover,  influence  of, 
on  industrial  safety,  245 
Lambert,  Dr.  Alexander,  on 
Bellevue  Hospital  report 
on  mouth  conditions  in 
acute  rheumatic  fever, 
137 

Lawyers,  mortality  among,  85 
Laxatives,  abuse  of,  142 
Leischmaniasis,  caused  by  in- 
fection, 1 12 

Lelan,  Major,  on  effects  of 
tobacco,  158,  159 
Lepers,  hospitals  for,  384 
Leprosy,  caused  by  infection, 

ill 

Ley,  Harold  A.,  on  mutual 
benefit  associations,  465- 
467 


Life,  economic  value  of,  477 
Life  cycle,  artificial  control  of, 
58 

Life  cycle  of  man,  55 
conditions  effecting  length  of, 
60 

early  influences  on,  368 
effect  of  periodic  health  ex- 
aminations on,  61-63 
hormone  deficiency  and,  229 
possibility  of  extension  of,  60 
Life  Extension  Institute,  alco- 
hol statistics  of,  148 
analysis  on  influence  of  tub- 
erculosis, 1 14,  1 15 
constipation  among  industrial 
workers,  statistics,  161 
examinations  of  teeth,  statis- 
tics, 139 

faulty  posture  among  indus- 
trial workers,  survey, 
254 

malnutrition  among  indus- 
trial workers,  survey,  189 
mouth  conditions,  investiga- 
tion, 136 

periodic  examinations  of, 
outline  of,  396-399 
physical  examinations  of,  at 
industrial  plants,  96,  97 
benefits  of,  413-416 
of  postal  employees,  416- 
426 

time  expended,  99,  100 
Life  insurance,  in  occupations 
having  extra  risks,  168- 
T79 

in  occupations  with  non-ac- 
ceptable  risks,  179 
of  industrial  workers,  467 
Life  insurance  companies, 
health  improvement  work 
of,  478,  479 
Life  span,  Biblical,  11 
effect  of  occupation  on,  166 
four  periods  in,  11 
influences  effecting,  58 
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Lighting,  daylight,  309,  310 
efficient,  requirements  for, 
305,  306 

need  of  improved  conditions 
in  smaller  plants,  310, 
3ii 

of  industrial  plants,  303-305. 
placement  of  machinery  in 
relation  to,  310 
systems,  direct,  308 
indirect,  308,  309 
semi-direct,  308 
tests  with  varied  intensities 
of,  306-308 
types  of,  308,  309 
Lime,  lack  of,  in  the  diet,  189 
Liver  cirrhosis,  deaths  from, 
I5I 

Loeb,  experiments  of,  with 
fruit  fly,  58 

Louisiana,  economic  losses  in, 
due  to  malaria,  131 


Machinery,  influence  of  illumi- 
nation of,  in  industrial 
plants,  310 

Malaria,  caused  by  infection, 
112 

economic  loss  from,  130,  131, 
33i 

endemic  areas  for,  128 
eradication  of,  131,  132 
mortality  rate  of,  129-13 2 
predisposing  cause  of  other 
diseases,  130 

prevention  of,  campaign  for, 
480,  481 

Malnutrition,  among  industrial 
workers,  189 

in  parts  of  Great  Britain,  187 
in  United  States,  188 

Massachusetts,  accidents  in 
building  trades  in,  243 
drunkenness  arrests  in,  150 
percentage  of  occupational 
diseases  in,  162 
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Massachusetts  General  Hos- 
pital, percentage  of  occu- 
pational disease  cases  in, 
162 

McCollum,  on  diet  deficiencies, 
1 91 

Measles,  caused  by  infection, 
hi 

death  rate  of,  124 
Meat,  excessive  consumption 
of,  221-224 

Medical  departments  in  indus- 
trial plants,  473 
Medical  supervision  in  indus- 
try, 461 

Meningitis,  focal  infection 
caustive  factor  in,  133 
Mental  deficiency,  effect  of 
heredity  on,  105,  106 
factor  in  psychic  trauma, 
261,  262 

Mental  Hygiene,  National 
Committee  of,  charts, 
108,  109 

Mental  reaction  to  environment, 
factors  in,  260 
Mentality.  See  Intelligence 
Mentally  sub-normal  people, 
percentage  of,  no 
Metal  or  ore  mining,  industrial 
accidents  in,  244,  249 
Metropolitan  Life  Insurance 
Co.,  industrial  accident 
statistics  of,  253 
malaria  statistics  of,  129,  130 
on  death  rate  in  degenerative 
diseases,  45 

on  periodic  examinations, 
39L  392 

report  of  examinations,  64, 
65 

on  increase  in  death  rates, 
42 

on  mortality  experience  for 
1920,  83 . 

on  mortality  of  industrial 
workers,  1921,  86 
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Metropolitan  Life  Insurance 
Co.,  sickness  statistics  of, 
50,  90,  91 

Meyer,  Ernst  C.,  on  sickness 
investigations,  50 
Middle  ear,  site  of  focal  infec- 
tion, 132,  135 

Military  service,  age  limit  in 
Great  Britain  in,  11 
physique  of  manhood  in 
Great  Britain  in,  6 
rejection  rate  for,  by  age 
periods,  15 
Military  span,  11 
Milk  stations,  449 
Minerals,  lack  of,  in  the  diet, 
189 

Miners,  accident  insurance  rates 
for,  244 

infectious  diseases  among, 
126,  127 

Mining,  industrial  accidents  in, 

. 244  . 

Mississippi,  malaria  mortality 
in,  130 

Missouri,  malaria  mortality  in, 
132 

Mock,  Dr.  Harry  E.,  accident 
statistics  by,  239,  240 
tuberculosis  work  of,  at 
Sears-Roebuck  plant,  117 
Moisture,  in  the  air,  228 
Morbidity.  See  Sickness. 
Morbidity  statistics,  376,  377 
Morphine  addiction,  142 
Mortality,  among  industrial 
workers,  83 
as  to  location,  34 
as  to  sex,  34 
at  middle  life,  30 
average  of,  11 
causes  of  death,  1920,  86,  87 
comparison  between  United 
States  and  Great  Brit- 
ain, 32 

comparison  of  city  and  rural, 

312-315 


Mortality,  decrease  in  Great 
Britain,  29 

decrease  in  Sweden,  29 
due  to  accidents  in  United 
States,  1918,  252,  253 
due  to  disease,  389 
due  to  industrial  accidents, 
239,  240 

due  to  use  of  tobacco,  134 
effect  of  hygiene  education 
on,  389 

of  occupations,  85,  166 
of  overweight,  203 
of  periodic  health  exami- 
nations, 61-63,  65,  66 
of  prohibition,  153 
expectation  of  life  statistics, 
35-40 

in  different  occupations,  167, 
181,  182 

in  England  and  Wales,  6,  7 
in  Great  Britain,  45,  47 
in  hazardous  occupations, 
168-179 

in  United  States,  in  middle 
life,  31 

increase  in,  in  later  life,  28 
industrial  rates  vs.  rates  for 
clergy,  184 

of  alcohol  and  liver  cirrhosis, 
chart,  151 
of  alcoholism,  147 
of  cancer,  325-327 
of  “degenerative”  diseases, 
43,  44,  45,  46 

of  diarrhoea  and  enteritis,  458 
of  influenza,  123,  124 
of  malaria,  130-132 
of  pneumonia,  123,  124 
of  tuberculosis,  120,  121 
of  typhoid,  120-123 
reduction  in,  due  to  periodic 
examinations,  67,  68 
in  early  ages,  22,  23 
statistics,  367,  368 
comparative,  between  years 
1910-1920,  41,  42 
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Mortality,  statistics,  for  1901, 
1910,  1920,  44 
for  1917,  23,  24 
means  of  obtaining,  63 
need  of,  375,  376 
of  Henry  Street  Settle- 
ment, 1919,  14 
surveys,  67-69 

Mouth,  site  of  infection,  134 
Mumps,  caused  by  infection, 
hi 

Municipal  responsibilities  re- 
garding venereal  disease 
prevention,  487 

Muscular  deficiency,  among  in- 
dustrial workers,  312-314 
Mussels,  life  cycle  of,  59 
Mutual  benefit  associations, 
463-472 

Myalgia,  focal  infection  causa- 
tive factor  in,  133 
Myocarditis,  focal  infection 
causative  factor  in,  133 
.463-472 

Myositis,  focal  infection  causa- 
tive factor  in,  133 

Narcotic  drugs,  addiction  to, 
economic  aspect  of,  145 
statistics  of,  142-145 
Nasal  cavity,  site  of  infection, 
134 

National  Association  for  Pub- 
lic Health  Nursing,  early 
nursing  service,  436,  437 
National  Committee  for  Men- 
tal Hygiene,  charts  of, 
108,  199 

National  Health  Council,  list 
of  associate  organiza- 
tions, 478 

National  Physical  Educa- 
tional Service,  318 
National  Service  Medical 
Board,  England,  on 
study  of  physique  of  in- 
dustrial classes,  7 


National  vitality  report,  49 
Natural  evolution,  progress  of, 
5 

Neighbourhood  houses,  431 
Nephritis,  acute,  death  rate  of, 
in  United  States  and  in 
Great  Britain,  31 
chronic,  death  rate  increase 
of,  43 

focal  infection  causative 
factor  in,  133 

Nervous  instability,  effect  of 
heredity  on,  105,  106 
Neuralgia,  focal  infection 
causative  factor  in,  133 
Neurasthenia,  focal  infection 
causative  factor  in,  133 
Neuritis,  focal  infection  causa- 
tive factor  in,  133 
New  York  Central  lines,  acci- 
dents on,  244 

New  York  City,  alcohol  mor- 
tality in,  152,  153 
New  York  State,  accident 
statistics  in,  243 
child  welfare  regulations  in, 
319,  320 

decrease  of  malaria  mortal- 
ity in,  132 

hospitals  of,  alcoholism 
statistics  in,  150 
housing  laws  in,  405 
New  York  State  Industrial 
Commission,  posture  in- 
vestigation of,  254, 
255 

Night  work  effect  of,  280- 
283 

North  Carolina,  malaria  mor- 
tality in,  129,  132 
Nurses,  visiting,  first  work  of, 
435 

Nursing  service,  public,  438. 
See  also  Visiting  Nurses 
early  activities,  436,  437 
in  health  centres,  437,  438 
in  schools,  437 
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Occupational  diseases,  162-185 
lists  of,  164-179 
occupations  having  extra 
risks,  168-179 
percentage  of,  162 
poisoning,  162-185 
reduction  of,  means  of,  407 
Occupations,  effect  of,  on 
health,  166 

eye  hazards  in,  291-294 
lists  of,  having  extra  risks, 
168-179 

mortality  rates  in,  181,  182 
risks  in,  not  acceptable  to 
insurance  companies, 
179 

with  no  extra  hazards,  167 
Office  employees,  chart  of  dis- 
ability, 1921,  94 
faulty  posture  in,  254 
Ohio,  compensation  law  of 
1921  for  occupational  dis- 
eases, 164 

Operations,  eye  hazards  in, 
291-294 

Opium  addiction,  142 

federal  action  needed  on, 
38.4 

in  United  States  and  foreign 
countries,  143,  144 
Organic  diseases,  deaths  from, 
136,  137 

efforts  for  prevention  of,  480, 

481 

infectious  diseases  predis- 
posing to,  124 
number  of,  54 

United  States  death  rate  in, 

367 

Osteitis,  focal  infection  causa- 
tive factor  in,  133 
Outdoor  exercise,  need  of,  315- 
3j8 

Overtime  work,  effect  of,  283, 
284 

Overweight,  effects  of,  202 
on  life  cycle,  60 


Overwork,  cause  of  psychic 
trauma,  260 

Oxygen  in  air,  lack  of,  228 


Parasitic  infection,  124 
Parenthood,  factor  in  indus- 
trial relations,  475 
Patent  medicines,  abuse  of,  141 
Peace,  laws  of,  chart,  457 
Pellagra,  191,  192 
caused  by  diet  deficiencies, 
191,  192 

Pennsylvania  University,  im- 
proved physique  among 
students  in,  316,  317 
outdoor  athletics  at,  321 
Peptic  ulcer,  focal  infection 
causative  factor  in,  133 
Pericarditis,  focal  infection 
causative  factor  in,  133 
Periodic  physical  examinations, 
as  cancer  safeguard,  327 
as  safeguard  against  disease, 
330 

benefits  of,  388,  389 
co-operation  in  providing  for, 

63 

demonstrating  tables,  61 
in  the  army,  390,  391,  393, 
395 

influence  of,  on  tuberculosis, 
115 

mouth  conditions  shown  by, 
134,  135 

of  employees,  96,  97 
offered  by  insurance  com- 
panies, 478,  479 
outline  of,  396-399 
possible  savings  from,  62,  63 
Prof.  Louis  Renon  on,  399- 
402 

Periostitis,  focal  infection 
causative  factor  in,  133 
Pershing,  General,  on  lack  of 
education  in  overseas 
army,  386 
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Pershing,  General,  on  physical 
condition  of  American 
manhood,  20 

Personal  relations,  community 
responsibility  in,  475-477 
Personality,  effects  of  endo- 
crine deficiencies  on,  231 
Peter  Bent  Brigham  Hospital, 
vital  capacity  statistics 
of,  20 7,  212 

Philadelphia,  first  dispensary 
. in,  435 

Physical  apathy,  3 12-321 
effect  of,  on  life  span,  57 
Physical  breakdown,  focal  in- 
fection a cause  of,  134 
Physical  condition  statistics, 
sources  of  information, 

63 

Physical  deficiencies  due  to 
heredity,  104 

Physical  disabilities  revealed 
by  Life  Extension  Insti- 
tute examinations,  67 
Physical  examinations,  periodic. 
See  Periodic  physical 
examinations. 

comparisons  of  time  ex- 
pended on,  99,  100 
of  employees,  96,  9 7 
of  school  children,  318,  319 
statistics  obtained  by,  101 
Physical  exercise,  need  of, 

. 318 

Physical  failure,  causes  of,  56, 

. 57 

Physical  fitness  of  man,  3 
Physical  impairments,  among 
industrial  workers,  97-99 
due  to  self-administered 
drugs,  142 

factor  in  psychic  trauma,  260 
Physical  standard,  present,  of 
man,  9 

Physical  state  of  man,  9 
Physical  strain.  See  Trauma, 
physical 
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Physical  training,  in  public 
schools,  319 

Physical  trauma.  See  Trauma, 
physical 

Physical  types,  and  endocrine 
conditions,  233-235 
influence  of  glands  on,  231, 
232 

Physicians,  intelligent  exami- 
nations by,  essential,  412 
et  seq. 

Physique,  average,  in  Great 
Britain,  5 

control  of,  by  man’s  intelli- 
gence, 14 

of  American  manhood,  Gen- 
eral Pershing  on,  20 
of  men  of  military  age  in 
Great  Britain,  6,  16 

Pirquet,  Dr.  Clemens,  on  food 
and  appetite,  193 

Playground  and  Recreation  As- 
sociation of  America, 

.31 8 

Pleuritis,  focal  infection  causa- 
tive factor  in,  133 

Pneumonia,  caused  by  infec- 
tion, hi 

focal  infection  causative 
factor  in,  133 
mortality  of,  123,  124 

Poison,  effect  of,  on  life  span, 
56 

Poisoning,  occupational,  162- 
185 

Poisons,  federal  supervision 
over,  essential,  384 
which  undermine  health, 
141 

Port  supervision,  383,  384 

Postal  employees,  physical 
examination  of,  416- 
426 

Posture,  correct,  definition  of, 
255,  256 

for  sitting  position,  256 
tests  for,  255 
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Posture,  faulty,  cause  of  flat- 
foot,  256 

factor  in  physical  trauma, 
.25  3 

variation  in,  necessity  for, 
254,  255 

Prenatal  influences,  factor  in 
industrial  relations,  475 

Preventable  diseases,  economic 
loss  from,  328-331 

Preventable  injuries.  See  In- 
juries, accidental 

Preventive  medicine,  407,  408- 
411 

Prof.  Louis  Renon  on,  399- 
402 

Price,  C.  W.,  on  accident  re- 
duction, 237,  238 

Prohibition,  effects  of,  152 

Protective  methods,  for  the 
eyes,  288-291 

Protein  foods,  amino-acid  con- 
tent of,  196,  197 
effect  of,  on  kidneys,  222,  223 
excessive  consumption  of, 
221,  222 

Psychic  apathy,  322-324 
effect  of,  on  life  span,  57 

Psychic  strain.  See  Psychic 
trauma 

Psychic  trauma,  caused  by  dis- 
couragement, 260 
caused  by  grief,  260 
caused  by  mental  unrest,  261, 
262 

caused  by  overwork,  260 
caused  by  physical  injury,  260 
caused  by  worry,  261 
effect  of,  on  life  span,  57 
fatigue  factor  in,  263 
mental  deficiency  factor  in, 
261,  262 

Psycho-neurotic  complications, 
effect  of,  on  disability, 
260 

Public  health,  responsibility  of 
community  for,  476 


Public  health  chart,  434 
Public  Health  Service,  United 
States,  limitations  of,  372 
Public  nursing  service,  early 
activities,  436,  437 
Public  schools,  welfare  work 

. in,  318,  319 

Public  welfare  department, 
federal,  for  supervision 
of  health,  necessary,  370, 
37i  . 

Pulse,  rapid,  effect  of,  on  life 
cycle,  60 

Purgatives,  abuse  of,  142 
Pyelitis,  focal  infection  causa- 
tive factor  in,  133 
Pyorrhoea,  focal  infection  and, 
134 

Quarries,  accidents  in,  249 
Quinby,  Dr.  R.  S.,  report  on 
Hood  Rubber  Co.  sick- 
ness and  accident  rec- 
ords, 89 

statistics  based  on  physical 
examination,  274 

Rabies,  caused  by  infection,  112 
Races,  improvement  of  exist- 
ing, 5 

Racial  types,  and  heredity,  103, 
104 

Railroads,  accidents  on,  252 
Rapid  pulse.  See  Pulse,  rapid 
Recreation,  community,  chart 
of,  432 

for  industrial  worker,  472 
Red  Cross  health  centres,  439 
Red  Cross  Societies  Commit- 
tee, Cannes  conference 
on  health  conservation, 
April,  1919,  485,  486 
Relapsing  fever,  caused  by  in- 
fection, 1 12 

Renon,  Prof.  Louis,  on  hygiene, 

. 399-402 

Respiratory  tests,  209,  210 
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Rheumatic  fever,  acute,  mouth 
conditions  in,  Bellevue 
Hospital  report,  137 
Rheumatism,  effect  of,  on  mor- 
tality, 91,  92 
focal  infection  and,  138 
Rickets,  caused  by  diet  de- 
ficiency, 187,  191 
treatment  of,  191 
Robert  Gair  Co.  plant,  percent- 
age of  faulty  vision  in, 
302 

Rockefeller  Foundation,  sick- 
ness investigations,  50 
Rocky  Mountain  spotted  fever, 
caused  by  infection,  112 
Rogers,  Dr.  Oscar  H.,  on  in- 
fluence of  occupation 
upon  mortality,  167. 
Rooney,  Dr.  James  F.,  on  state 
medicine,  409,  410 
Root  infection.  See  Teeth 
Rural  districts,  higher  percent- 
ages of  health  in,  3 12-3 14 


“Safety  First”  work,  163 
Safety  measures,  applied  to  the 
eyes,  288-291 
in  industry,  needed,  407 
to  prevent  accidental  injuries, 
237 

type  of  employee  and,  238 
use  of  goggles  in,  294-296 
Sanatoria,  establishment  of, 
407 

tuberculosis,  in  community 
centres,  433 

Sanitation,  in  industrial  plants, 
461 

need  of  federal  supervision 

of,  385,  386 

Saskatchewan,  health  centre 
work  at,  440 

Scarlet  fever,  caused  by  infec- 
tion, hi 

death  rate  of,  124 


Schools,  factor  in  industrial  re- 
lations, 475 

hygiene  taught  in,  395 
nursing  service  in,  437 
open-air,  433 

public,  welfare  work  in,  318, 
319 

Scotland,  effect  of  housing  sit- 
uation on  death  rate  in, 
403,  404 

effects  of  industrial  condi- 
tions in,  162 

productivity  period  of  fac- 
tory workers  in,  14 

Scott,  Ernest  L.,  on  tests  of 
fatigue,  264,  265 

Scurvy,  due  to  food  deficiency, 
191 

infantile,  193 

Sea  urchin  eggs,  experiments 
with,  59 

Sears-Roebuck  Co.,  correction 
of  faulty  vision  in  em- 
ployees of,  299 
tuberculosis  work  at  plant 

of’  UZ 

Sepsis,  focal  infection  causative 
factor  in,  133 

local,  caused  by  infection,  112 

Sewage  disposal,  384 

Sex  education  of  children,  490- 
493 

Shoes,  effect  of,  on  flat-foot, 
2.57,  258 

Short,  A.  Rendle,  on  malaria 
predisposing  to  other 
diseases,  130 

Sickness,  absentee  records  of, 
378-380 

as  factor  in  fatigue,  276,  277 
as  result  of  fatigue,  271 
causes  of,  56,  57 
death  rate  from,  87,  88 
decreased  by  sanitation,  385, 
386 

due  to  accidental  injuries, 
237 
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Sickness,  economic  loss  from, 
92,  368 

in  the  United  States,  53 
effect  of  hygiene  education 
on,  389 

extent  of,  in  United  States, 
49,  50 

Hood  Rubber  Co.  statistics 
on,  89 

Metropolitan  Life  Insurance 
Co.  statistics,  90,  91 
need  of  statistics  on  sub- 
standard physical  states, 

383 

of  women  in  industry,  284, 
285 

revealed  by  Life  Extension 
Institute  examinations,  67 
time  lost  through,  B.  F. 

Goodrich  Co.,  94,  95 
types  of,  in  rubber  company, 
88 

uniform  statistics  essential 
for,  376,  377 

Sickness  rates,  age  compari- 
sons, 51 

need  for  statistics  of,  49 

Sickness  statistics,  sources  of 
information,  63 

Sickness  surveys,  Framingham, 

66 

Skin  diseases,  20 
focal  infection  causative  fac- 
tor in,  133 

parasitic,  caused  by  infection, 
112 

Sleeping  sickness,  caused  by 
infection,  112 

Smallpox,  caused  by  infection, 
hi 

Smith  College,  mortality  among 
graduates  of,  67,  84 

Smoking,  effects  of,  156,  157 

Social  service  nurses.  See 
Visiting  nurses 

Social  service  work,  societies 
interested  in,  478 


Soldiers,  effects  of  tobacco  on, 
158,  159 

flat-foot  among,  256-258 
hospitals  for,  384 
unbalanced  diet  of,  192 
Sore  throat,  septic,  caused  by 
infection,  in 

South  Carolina,  malaria  mor- 
tality in,  130 

Southern  districts,  malaria 
mortality  in,  130-131 
Sports,  benefits  of,  318 
Star  fish  eggs,  experiments 
with,  59 

Starchy  foods,  225 
State  board  of  health,  organisa- 
tion of,  406 

State  health  control  essential, 
370,  371 

State  laws,  for  venereal  disease 
prevention,  487 
on  child  welfare,  318-320 
State  medicine,  407,  408 
Stature,  reduction  of,  in  United 
States,  8 

Stecker,  Margaret  L.,  report  on 
sickness  investigations, 

Si 

Steel  and  iron  industry,  high 
accident  rate  in,  248 
Stiles,  Dr.  C.  W.,  on  Southern 
cotton  mill  conditions, 
127 

Strain,  physical.  See  Trauma, 
physical 

psychic.  See  Psychic  trauma 
Students’  Army  Training 
Corps,  320 

Sub-standard  physical  states, 

383 

Sugar,  consumption  of,  224,  225 
Sun  Shipbuilding  Co.,  mouth 
conditions  of  employees 
.°f,  135 

periodic  physical  examina- 
tions of  employees  of, 
US,  116 
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Sweden,  death  rate  of,  decrease 
in,  29 

Syphilis,  caused  by  infection, 
112 

effect  of,  on  life  cycle,  60 

Tadpole,  experiments  with  life 
cycle  of,  59 

Tea,  effects  of,  145,  146 
Teachers,  death  rate  among,  84 
Teeth,  decay  of,  caused  by  lack 
of  minerals  in  diet,  189, 
190 

defects  of,  20 

effect  of  sugar  consumption 
on,  225 

examinations  of,  by  Life 
Extension  Institute,  sta- 
tistics, 139 

in  acute  rheumatic  fever 
cases  at  Bellevue  Hos- 
pital, 137 

prevention  of  decay  of,  140 
site  for  focal  infection,  132, 
133,  134,  138,  139 
Temperature,  body,  280,  281 
of  the  air,  228 

Tetanus,  caused  by  infection,  112 
Texas  fever,  caused  by  infec- 
tion, 112 

Thyroid  gland,  230,  231 
Ticks,  diseases  caused  by,  112 
Tobacco,  effects  of,  on  soldiers, 
158,  159 

influence  of,  on  mortality, 
. 154:159 

Tonsils,  in  acute  rheumatic 
fever  cases  at  Bellevue 
Hospital,  137 

site  of  focal  infection,  132,  135 
Trauma,  physical,  effect  of,  on 
life  span,  56,  57 
faulty  clothing  factor  in,  253 
faulty  posture  factor  in,  253 
flat-foot  and,  256 
Trauma,  psychic.  See  Psychic 
trauma 
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Trench  fever,  caused  by  infec- 
tion, 1 12 

Tuberculosis,  caused  by  infec- 
tion, hi 

death  rate  of,  decrease  in, 
53,  62,  120,  121 
diet  regulation  in,  221 
economic  loss  from,  331 
effect  of  heredity  on,  105 
mortality  of,  24,  25,  53,  62, 
120.  121 

percentage  of  population  ef- 
fected, 1 14 

prevention  of,  campaign 

for,  480,  481 
means  of,  482 

Tuberculosis  sanatoria,  in 

community  centres,  433 
Tumours,  325-327 
Turtle,  life  cycle  of,  59 
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